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U.S. Department of the interior 
Bureau of Land Management 
2465 S. Townsend A\ snue 
Montrose, Colorado 81401 





NORTH FORK COAL 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 
SEPTEMBER 3, 1999 


Dear Ladies and Gentlemen: 


Enclosed for your review is the North Fork Coal Draft Environmental impact Statement (E!S). 
This document describes the existing environmental conditions and the potential effects 
associated with the leasing of the iror: Point and Elk Creek Coal Lease Tracts located in Delta 
and Gunnison counties, Colorado. The EIS also describes the environmental effects of 
granting a coal exploration license on an area within and surrounding the Iron Point Coal Lease 
Tract. 


The U.S.D.1. Bureau of Land Management (BLM) and the U.S.D.A. Forest Service (Forest 
Service) are the joint lead agencies in the preparation of this EIS. The Office of Surface Mining 
Reclamation and Enforcement (OSM) is a cooperating agency on this EIS. We appreciate the 


To aid in the preparation of the Draft EIS, we heid a public scoping meeting on Wednesday, 
April 21, 1999 in Hotchkiss, Colorado. The healthy debate and many constructive comments 


generated before and during the EIS public scoping period greatly assisted the BLM and the 
Forest Service in identifying issues and preparing the environmental analysis in this Draft EIS. 
We warit to thank you for your participation in this project and hope you find the analysis 
responsive to your concerns. 


Some of the key issues for this project include: the potential effects of coal shipping from the 
North Fork Valley on the Union Pacific Railroad; the effects of increesed coal truck traffic on 
State Highway 133; the potentia! effects to the integrity of watersheds and irrigation facilities 
within and surrounding the lease tracts, including the Terror Creek Ditch and the Terror Creek 
Reservoir; the effects to the local social and economic structure in Delta and Gunnison 
counties; and the cumulative effects that coal exploration and mining might have on the region. 
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Besides the No-Action Alternative (Alternative A) and the coal leasing as applied for by Bowie 
Resources Ltd. and Oxbow Minirig Inc. (Alternative: B), we examined two other alternatives in 
the completion of the Draft EIS. In these other alternatives, we analyzed the possibility of multi- 
seam mining and the restriction of subsidence due to underground mining in key sensitive 
areas. 


This Draft EIS is not a decision document. Following public review and comment on the Draft 
EIS, the BLM and Forest Service will consider all comments in the preparation of a Final EIS. 
Following release of a Final EIS, the BLM and Forest Service will document their decisions on 
coal leasing and the exploration license in documents known as Records of Decisions. Your 
comments on this Draft EIS will help the BLM and the Forest Service make the best, most 


Copies of the Draft ElS, and other relevant documents such as the scoping report are available 
for review at the following locations: 


Bureau of Land Management Forest Service 
Uncompahgre Field Office Paonia Ranger District Office 
2465 S. Townsend Avenue North Rio Grande Avenue 
Montrose, Colorado 81401 Paonia, Colorado 81428 
Bureau of Land Management Office of Surface Mining 
Colorado State Office 1999 Broadway, Suite 3410 
2850 Youngfield Street Denver, Colorado 80202 
Lakewood, Colorado 80215 

Forest Service 

Supsrvisor's Office 

2250 Highway 50 


Delta, Colorado 81416 


Copies of the Draft EIS have also been placed in the local libraries in Paonia, Hotchkiss, Delta, 
Montrose, and Grand Junction. 


With the release of the Draft EIS, we again invite your comments, suggestions, and ideas 
regarding the proposed projects. We will take comments on the Draft EiS for 60 days. 
Comments must be post marked by November 3, 1999. Please include your name, address, 
telephone number, organization, title of project on which you are commenting, and specific facts 
and supporting reasons for the decision makers to consider. In addition to comments received 
on the Draft EIS, the BLM will also consider comments on the issues of fair market value and 
maximum economic recovery of the coal tracts. Please address written comments to the 
Bureau of Land Management , Uncompahgre Field Office, 2465 S. Townsend Avenue, 
Monitrose, Colorado 81401, Attention Jerry Jones. Written comments may also be faxed to 
(970) 240-5368. 
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Comments on the Draft EIS, including names anc street addresses of respondents, will be 
available for pubiic review at the BLM and Forest Service offices in Montrose and Delta 
respectively, during regula: business hours (9:00 a.m. - 4:30 p.m., Monday through Friday, 
except holidays), and may be published as part of the Final EIS. Individual respondents may 
request confidentiality. If you wish to withhold your name or street address from public review 
or from disclosure under the Freedom of Information Act, you must state this prominentty at the 
beginning of your written comment. Such requests will be honored to the extent allowed by law. 
All submissions from organizetions or businesses, and from individuals identifying themselves 
as representatives or officials of organizations or businesses, will be made available for public 
inspection in their entirety. 


During the review period, the BLM and the Forest Service will host two meetings. The coal 
leasing process requires the BLM to hold a formal public hearing where testimony can be 
presented by the public addressing environmental considerations and the fair market value and 
maximum economic recovery of the coal resource. In an effort to facilitate the public's review 
and comment, a more informal public meeting will be held one week earlier. This meeting will 
be held in an open house format and is intended to help the public understand the organization 
and content of the technical analysis. The informal public meeting will be held October 7, 1999 
and the formal hearing will be held October 14, 1999. Both meetings will be held at the 
Hotchkiss High School and will begin at 7:00 p.m. 


Please retain this Draft ElS for future reference. If the Final EIS for this action is published in 
an abbreviated format, you will need both documents to assess the impacts, both positive and 
negative, of the proposed alternatives. Further information on the North Fork Coal Draft EIS 
can be obtained by contacting Mr. Jerry Jones at the BLM Uncompahgre Fieid Office, 2465 S. 
Townsend Avenue, Montrose, Colorado 81401, telephone (970) 240-5338, fax (970) 240-5368, 
or e-mail Jerry Jones@co.bim.gov. 


Robert Storch 


Forest Supervisor 
Grand Mesa, Uncompahgre and Gunnison Nationa! Forests 














NORTH FORK COAL 
DRAFT ENVIRONMENTAL IMPACT STATEMENT 
AUGUST 1999 


Lead Agencies: Bureau of Land Management 


Cooperating Agency: Office of Surface Mining Reclamation and Enforcement 


Responsibie Officials: 
Ms. Ann Morgan, State Director Mr. Robert Storch, Forest Supervisor 
Bureau 0! Land Management Grand Mesa, Uncompahgre and Gunnison 
2850 Youngfield Street National Forests 
Lakewood, Colorado 80215 2250 Highway 50 


Delta, Colorado 81416 


For Further information: Mr. Jerry Jones, EIS Coordinator 
Bureau of Land Management 
2465 S. Townsend Avenue 
Montrose, Colorado 81401 


Abstract: The North Fork Coal Draft Environmental impact Statement (EIS) describes the 
physical, biological, social, and economic resources that would be potentially affected by 
leasing of the Iron Point and Elk Creek Coai Lease Tracts as well as an exploration license area 
within and surrounding the iron Point Coal Lease Tract. The federal decisions to be made 
involve the approval or disapproval of coa! ‘easing (the Iron Point and Elk Creek Tracts), and of 
an exploration license. Some of the key isewves for these proposed actions include: the potential 
effects of transporting over 19 million tons of coal per year from the North Fork Valley on the 
Union Pacific Railroad, the effects of increased highway traffic on State Highway 133; the 
potential effects to the integrity of watersheds and irrigation facilities within and surrounding the 
lease tracts, including the Terror Creek Ditch and the Terror Creek Reservoir; the effects to the 
local social and economic structure of Delta and Gunnison Counties, and the cumulative effects 
that coal exploration and mining might have on the region. 


Comment Period: The comment period on the Draft EIS will be 60 days from the date the 
EPA publishes the Notice of Availability in the Federal Register and public notice is given in 
newspapers of loca! circulation. Comments to the North Fork Coal Draft EIS should be sent 
to the BLM, 2465 S. Townsend Avenue, Montrose, Colorado "1401, Attention Jerry 
Jones, and should be post marked no later than November 3, 1999. 











important Notice: Reviewers should provide the BLM and the Forest Service with their 
comments during the review period of the Draft EIS. This wili enable the BLM and the Forest 
Service to analyze and respond to the comments at one time and to use information acquired in 
the preparation of the Final EIS. Reviewers have an obligation to structure their participation in 
the National Environmental Policy Act process so that it is meaningful and alerts the agency to 
the reviewer's position and contentions, (Vermont Yankee Nuclear Power Corp. vs. NRDC 435 
US 519 553 1978). Environmental objections that could have been raised at the draft stage 
may be waived if not raised until after completion of the Final EIS (City of Angoon vs. Hode! 9” 
Circuit 1966) and (Wisconsin Heritage. inc. vs. Harris, 490f. Supp. 1334, 1338 e.d. Wis. 1980). 
Comments on the Draft EIS should be specific and should address the adequacy of the 
statement and the merits of the alternatives discussed (40 CFR 1403.3). 
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S-1.0 INTRODUCTION 


The Bureau of Land Management (BLM) Colorado State Office and the USDA Forest Service 
(Forest Service) Grand Mesa, Uncompahgre, and Gunnison National Forests (GMUG) are joint 
lead agencies considering two lease-by-applications (LBA) for federal coal and a coal 
exploration license in the North Fork of the Gunnison River Valiey. The west lease tract is 
known as the iron Point Tract, and BLM has assigned this tract serial number COC-61209. 
This tract covers approximately 3,403 acres of federal coal! in Detta County, Colorado. The LBA 
tract to the east is known as the Elk Creek Tract; the BLM nas assigned this tract serial number 
COC-61357. This tract covers approximately 3,703 acres of federal coal in both Delta and 
Gunnison counties, Colorado. The coal exploration license application is on unieased lands 
within and adjacent to the Iron Point Coal Lease Tract; the BLM has assigned this exploration 
license area serial number COC-61945. The exploration ‘icense area contains approximately 
6,053 acres. 


ir. January of 1999, as part of the National Environmental Policy Act (NEPA) public process, the 
BLM and the Forest Service determined that the requirements of NEPA would be best served 
by preparing a consolidated EIS for the two coal lease tracts and the exploration license area. 


As required by NEPA, a scoping process was initiated in March 1999 to solicit comments from 
the general public, businesses, special interest groups, and government agencies regarding the 
coal leasing and an exploration license. On April 13, 1999, a Notice of intent to prepare an EIS 
was published in the Federal Register by the BLM and the Forest Service. A public scoping 
meeting was heid in Hotchkiss, Colorado on Wednesday night, April 21, 1999. The formal 
scoping period ended on May 17, 1999. 


S-1.1 Proposed Action 
There are three proposed actions associated with this EIS: 


* Lease the Iron Point Coal Lease Tract on federal lands in Delta County, Colorado, 
tor underground coal mining; 


>» Lease the Elk Creek Coal Lease Tract on federal lands in Delta and Gunnison, 
counties, Colorado, for underground coal mining; and, 


» issue an exploration license for coal exploration on federal lands in Delta Cx. “vy, 
Colorado. 


$-1.2 Purpose and Need 


With the preparation of the North Fork Coal EIS, the BLM and Forest Service are responding to 
coal lease tract applications submitied by Bowie Resources Lid. (Bowie) and Oxbow Mining Inc. 
(Cxbow), as well as an exploration license application submitted by Bowie under authority of 43 
CFR 3400. The purpose and objective for Bowie and Oxbow with regard to the tron Point and 

Elk Creek Coal Lease Tracts, respectively, are to continue their existing coal mining operations. 
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Bowie requested the Iron Point Coal Lease Tract in order to maintain reserves to supply 
potential custorners and to economically justify the installation of a longwail mining system. The 
federally owned coal depo ''s in the Iron Point Coal Lease Tract are a logical extension to the 
existing operatior:s at the Bowie No. 2 Mine 


Bowie also filed for the exploration license in order to obtrin additional information regarding 
coal resources in the Iron Point Coal Lease Tract and areas to the north of the tract. Such 
exploration is required to further delineate the extent of the coal resources in this area, as well 
as to obtain coal quality information on the coal. Ark Land Company (an affiliate of Mountain 
Coal Company) elected te participate in this exploration program with Bowie. 


Oxbow applied for the Elk Creek Coal Lease Tract as a logical extension to its existing mining. 


Oxbow presently operates with a longwall system for underground mining at its Sanborn Creek 
Mine. 


Both the BLM and the Forest Service maintain policies which allow private industry to explore, 
Gevelop, and mine coal on federal lands. Pursuant to the Mineral Leasing Act of 1920, as 
amended by the Federal Coal Leasing Amendments Act of 1976, the BLM administers a coal 
leasing program to allow the private sector to mine federally owne coal reserves. Under the 
terms of this law, the BLM is charged with the administration of the coal mineral estate on 
federal lands and is required to lease coal for economic recovery. Consent by the surface 
management agency (the Forest Service in this case) is required before BLM can proceed with 
leasing. 


S-1.3 Decisions to be Made 


The BLM and the Forest Service are the joint lead agencies responsible for completion of this 
EIS. The Office of Surface Mining Reclamation and Enforcement (OSM) is a cooperating 
agency on this EIS. These three agencies are following specific procedures that began with 
scoping and data collection and continued with analysis of data and evaiuation of alternatives. 
In accordance with regulations implementing NEPA (40 CFR 1500), the results of this analysis 
are documented in the E'S and will form the basis for decisions to be made on the Iron Point 
end Elk Creek Coal Lease Tracts, as well as the Iron Point Exploration License application. 


After the close of the Draft EIS review and comment period, the BLM and Forest Service will 
consider comments submitted and will respond to those comrnents in a Final EIS. OSM will 
assist the BLM and Forest Service with comments pertinent to areas of their jurisdiction and 
expertise. The BLM and Forest Service will consider and respond to these comments by: 


1 


Explaining why comments do not warrant further agency response. 
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After the release of a Final ElS, the BLM and Forest Service will issue Records of Decision 


regarding their respective decisions on the leasing applications and exploration license. In 
Records of Decision, the BLM and Forest Service may decide to: 


» Adopt the No-Action Alternative (no loasing and/or exploration license); 

» Adopt the Proposed Actions (lease the coal as applied for by the applicants and/or 
grant the exploration licer:e.); 

» Adopt an alternative with features of several of the alternatives; or, 

» Adopt one of the action alternatives with additional mitigation measures. 


The BLM Colorado State Director is the NEPA responsible signatory official for the BLM. The 
Forest Supervisor of the GMUG is the NEPA responsible official for the Forest Service. 


if approvec’, the leases would be offered by competitive bid. If one or both of the coal leases 
are issued, no mining or surface development could occur on the tracts until the lessee or 


operator submits, and receives approval of a permit application package (PAP) under the 
Surface Mining Control! and Reclamation Act. A PAP must be submitted to both the OSM and 


the Colorado Division of Minerals and Geology (DMG) for any proposed coal mining and 
reclamation operations on lands within Colorado. 
S-1.4 issues and Concerns 
Scoping was conducted to focus the EIS on those issues and concerns considere’ important to 
the public and various government agencies. A Scoping Summary Document was prepared 
and made publicaily available in July 1999. 
The issues that are addressed in the North Fork Coal Draft ElS are as follows: 

> Alr Quality: identify and minimize air quality impacts; 


» Aquatic Resources/Fisheries: Minimize disturbance to fish habitat and fish 
populations; 


» Cultural Resources: identify cultural resources and minimize disturbance impacts 
to these resources; 


» Cumulative impacts: Address the cumulative impacts of leasing and exploration 
with other potential projects; 


» Geology/Geotechnical issues/Subsidence: identity geologic hazards on the lease 
sites and the potential for subsidence by underground mining activities; 


+ Health/Safety: Protect worker health and safety, 
> Land Use: Minimize disturbance; 


Noise: identify and minimize noise impacts: 
» Reclamation: Provide for reclamation of disturbed areas: 
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» Recreation: Minimize disturbance to recreational opp-rtunities: 


» Socioeconomics: Address the social and economic impacts on local residents of 
Delta and Gunnison counties: 


» Surface Water/Groundwater: identify and minimize impacts to water quality and 
hydrology to maintain the integrity of watersheds within and surrounding the lease 
tract areas. Maintain adequate flows to drainages and ditches above underground 
mining activity, 


+ Transportation: Address truck and train traffic impacts created by coal mining in the 
Noth Fork of the Gunnison Valley and the potential for accidents: 


+ Vegetation: Address the impacts to vegetation as a result of mining and exploration 
activity, 


>» Wetlands: identify and minimize impacts to wetiands/riparian . "eas; and, 
» Wildlife: Minimize disruption to terrestrial wildiife and wildiife habitats. 
$-2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION 


The discussion of alternatives is the foundation of the EIS process. The BLM and Forest 
Service have explored and evaluated numerous ideas and options during the selection and 
development of the alternatives which includes a No-Action Alternative and several Action 
Alternatives including the plans as submitted by the applicants for the exploration license and 
the coal lease tracts. in total, four alternatives (including the No-Action Alternative) were 
developed for evaluation in the EIS. 


Alternatives were developed and analyzed to respond to the purpose for and need of the 
proposed actions, (0 address social and environme:ttal issues, to respond to public and agency 
concerns and input, and to satisfy NEPA regulations. 


Under the action alternatives considered, the BLM would hold coal lease sales for the iron Point 
and Elk Creek Coal Lease Tracts, subject to coal lease stipulations of the BLM and the Forest 
Service, as well as any coal lease stipulations developed as part of the EIS process. It should 
be noted that the LBA process is, by law, an open, public, competitive, sealed-bid process 
whereupon the coal lease would be granted to the highest qualified bidder. 


$-2.1 Alternative A - No-Action 


This altemative assumes no leasing would occur and that the exploration license would be 
denied. Thic alternative presents the existing conditions in the North Fork of the Gunnison 
Valley and would represent a baseline for impact analysis. NEPA requires that a “No-Action” 
alternative be considered in environmental documents. Under the No-Action Alternative, Bowie 
and Oxbow could continue their coal operations under existing regulatory approvais. 
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$22 Alternative B - Proposed Action 


This alternative was generated based on the original coe! lease applications submitted by 
Bowie and Oxbow. 


The proposed action for the iron Point Coal Lease Tract assumes a northern boundary south of 
the Terror Creek Reservoir, along with an area that would provide access under Terror Creek to 
coal reserves to existing federal coal lease (C-37210) in an area known as the Bowie No. 1 
“pod.” There would be no subsidence under the Curecanti-Rifie 23/345 kV electric 
transmission line which essentially is parallel to Terror Creek. Production from the iron Point 
Coal Lease Tract was assumed to be 5 million tons per year from the D coal seam via longwaill 
mining techniques. 


The Elk Creek Coal Lease Tract would also be mined by longwaill techniques. The producticn 
on this tract would range from 4 to 6 million tons per year. 


Alternative B wouid also involve issuing the exploration license according to the potential 
development scenario as submitted by the applicants. 


$-2.3 Alternative C - Multiple Seam Mining 


This alternative is similar to Alternative B, with the inclusion of additional B seam coal reserves 
in the iron Point Coal Lease Tract, as weil as additional surface area and reserves that are 
located between the Iron Point and Elk Creek Coal Lease Tracts. An area was also added to 
the iron Point Coal Lease Tract in the Terror Creek drainage to facilitate flexibility in locating 
entries beneath Terror Creek for access to coal in the Bowie No. 1 “pod.” In Alternative C, 


mining would be completed by longwaill techniques, and coal production would be the same as 
outlined in Alternative B. 


S-2.4 Alternative D - Subsidence Protection 


This alternative would be the samme as Alternative C, with the limitation that there would be no 
subsidence under Terror or Hubbard creeks, or the Curecanti-Rifie 230/345 kV electric 
transmission line. 


S-2.5 Preferred Alternative 


The responsible agencies have identified a preferred alternative that is best described as a 
combination of Alternatives B and D. Both Alternatives B and D provide for leasing with 
standard special coal lease stipulations, but differ in whether the subsidence would be allowed 
under perennial drainages and whether additional seams and acreage would be included. The 
agencies have decided that protection of perenniai drainages would be necessary to maintain 
watershed integrity and ecosystem health. Provisions in Alternative D offer protection for 
perennial drainages by eliminating subsidence in those areas. Coal recovery would range from 
45 million tons identified for Atternative B to 66 million tons identified for Alternative D. 


For the iron Point Coal Exploration License, the preferred Alternative is B. Alternative B for the 


exploration license would provide standard and specia! surface use stipulations to reduce 
potential surface impacts. 


$-5 /| 

















$3.0 ENVIRONMENTAL ANALYSIS 


This section of the EIS describes both the existing conditions of and the environmental 
consequences to te area and its resources. Resource descriptions focus on areas which 
would likely be affected by reasonably foreseeable mining and exploration activities. 


S-3.1 Air Quality/Climate 


Existing Conditions - The air quality and climate in the North Fork of the Gunnison River 
Valley are influenced by the rugged topography and the prevailing east-southeast winds. The 
air Quality of the region is good. 


The mountain valleys on the west side of the Rockies are subject to large ranges in 
precip?ation and temperature conditions. The monthly temperature profiles at Paonia, 
Colorado show a range from an average daily of 24.9° F in January to an average monthly 
value of 72.6° F in July. Precipitation ranges from 0.08 inches in June to 1.61 inches in 
October, with an average annual precipitation at Paonia of 15.17 inches. The prevailing wind 
direction in the North Fork of the Gunnison River Valley near the community of Somerset is 
east-southeast. The daily cycle of changing up-valley and down-valley local wind directions is 
common is western Colorado mountain areas. The strongest winds, presumably associated 
with passing thunder storms and pre-frontal weather are from the south or southwest. 


Environmental Consequences - Due to anticipated increased coal production from the coal 
mines in the North Fork of the Gunnison River area, emissions from mining operations in the 
North Fork Valley and coal trains are expected to increase for the No-Action and Action 
Ahternatives; however, any increase in the local emissions of particulate matter and tailpipe 
exhaust is not expected to cause any impacts to the existing ambient air quality of the region. 
In addition, any incremental increases in particulate emissions and gaseous emissions resulting 
from the action alternatives should not cause any observable, detectable or measurable 
visibility impacts at the West Elk Wilderness Area or at the Black Canyon of the Gunnison 
National Monument. 


$-3.2  Topography/Physiography 


Existing Conditions: The topography of the area within and immediately surrounding the 
exploration license area and the coal lease tracts ranges from steep to relatively fiat. 

Elevations range from slightly over 5,600 feet in the North Fork of the Gunnison River Valley 
near the town of Paonia to elevations over 10,000 feet in the mountains surrounding the 
exploration license and lease tract areas. The topography of the area has been influenced by a 
wide range of mass-movement land forms and processes at work in the region, including 
localized natural landslides and rock falls. 


Environmental Consequences: Exploration activities as proposed for the iron Point 
Exploration License Area would have no noticeable topographic impact. 


if the tracts are leased, subsequert underground iongwall mining would cause subsidence and 
physically lower the surface over mined areas. Effects of subsidence would be most noticeable 
on ridges and steeper slopes, particularly cliffs, where cracks might open on the order of few 

inches to possibly 1-foot wide and 25 to 50 feet deep. Fewer cracks would occur in the valleys 
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than on ridges. because the vaileys are more stable and the alluvial materia! found in the 
valleys tends to be more yieidabie than some of the brittle bedrock found on the ridges. 
Subsidence from longwall mining could aggravate the movement of existing landslides and rock 
falls in areas of moderate to high subsidence potential. 


$33 Geology 


Existing Conditions: The exploration license area and the coal lease tracts lie « wa- 
Somerset coal field which contains medium to high coal development potentialc sits. The 
main coal beds within this area are found in the Upper Cretaceous Mesa Verde | nor 
which is overiain by the Tertiary Wasatch Formation and underiain by the Upper C:etaceous 
Mancos Shale. in addition to the sedimentary units in the region, isolated igneous intrusions 
have been encountered. The coal bearing sedimentary strata of the Mesa Verde Formation are 
relatively flat lying with a regional dip of approximately 5 degrees to the north/northeast. The 
principal mineable coal seams on the iron Point Coal Lease Tract are the “D” seam and the “B” 
seam. The primary mineable coal seam on the Elk Creek Coal Lease Tract is the “LD” seam. 
The overburden overtying the D coal seam in both lease tracts is generally greater than 500 
feet and reaches over 2.000 feet in parts of both lease tracts. 


Environmental Consequences: There would be negligible effect to the geological resources 
as a result of drilling activities in the iron Point Exploration License Area. 


if leasing and mining proceeds on the Iron Point and Elk Creek Cou! Lease Tracts, coal would 
be removed by longwail mining techniques, and the overlying overburden material would be 
altered through subsidence. Subsidence would cause a gradual lowering of the surface after 
the longwaill shearer removes the coal. Some cracking would be evident as the shearer 
passes, and cracking would be also evident along the fringes of the extracted longwall paneis. 
Due to the thickness of the overburden in the two lease tracts, subsidence would not be easily 
evidenced by casual observers. The historic (pre-mining) burning of the coal along the outcrop 
(causing the reddish coloration in the strate 'n the valley) would preciude a significant amount of 
mining close to the outcrop; therefore, rock is." induced by subsidence would be unlikely. 
There is @ potential that mining subsidence could aggravate existing landslides in the Hubbard 
Creek drainage. 


Areas under 500 feet of overburden cover to the coal seam would show “high to very high” 
subsidence potential. The potential subsidence impacts are jessened with the depth of 
overburden. Potential subsidence impacts of “low to very low” are typically those areas greater 
than 1,500 feet of overburden depth to the coal seam. 


$3.4 Soils 


Existing Conditions: A total of 32 soil map units, characterized by 38 soil series, families, or 
miscellaneous groupings, were delineated within and surrounding the lease tracts and 
exploration license area. These soils are forming in response to a wide variety of parent 
materiais, elevations, slopes, aspects, and rates of material weathering common to the region 
as a whole. 
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Environmental Consequences: |i exploration occurs, and if leasing and subsequent mining 
activities occur, approximately 33.5 acres of surface disturbance could occur by the 
construction of various boreholes, shafts, light-use access roads, and drill pads. Impacts to 
soils include the salvaye and stockpiling of selected soils for later re-application, along with 
potential compaction and erosion. Given the size and form of thie individual facilities comprising 
the proposed disturbed acreage, as weil as regulatcry requirements for revegetation, any 
impacts to soils would be limited and considered to be short-term and mitigable. The 
disturbance of 33.5 acres represents an increase of approximately 10 percent over the acreage 
of soils disturbed by coal operations in the project area to date, and would amount to less than 
1 percent of the acreages included in the lease tracts and exploration area as a whcle. 


$-3.5 Surface Water 


Existing Conditions: The North Fork of the Gunnison River is located south of the coal lease 
tracts and exploration license area. Hubbard Creek and Terror Creek drain the i,on Point 
Exploration License Area and the Iron Point Coal Lease Tract. Hubbard Creek, Bear Creek, 
and a small portion of Elk Creek drain the Elk Creek Coal Lease Tract. Hubbard, Terror, Bear 
and Elk creeks are tributaries to the North Fork of the Gunnison River. Hubbard and Terror 
creeks are perennial drainages in the area. Bear and Elk creeks are ephemera! drainages, 
flowing only in response to snow melt or severe thunder storms. The surface water quality of 
Hubbard and Terror creeks and the North Fork of the Gunnison River is calcium bicarbonate 
type water. 


Stream fiow in the North Fork of the Gunnison River has been monitored at a US Geological 
Survey station near the community of Somerset since 1933. The drainage area at the 
Somerset station is 526 square miles. The highest annual mean flow at this station during the 
period of record was 829 cubic feet per second (cfs) in 1984. The highest instantaneous peak 
flow of 9,220 cfs was recorded on May 24, 1984. The lowest annual mean flow for the same 
station and perioc of record was 114 cfs in 1997. 


Various National Pollutant Discharge Elimination System (NPDES) permits granted to mine 
operators in the North Fork Valley regulate impacts of current and historic mining on local 
streams. Monitoring on the North Fork of the Gunnison River shows little impact to the water 
quality from current or historic mining. Occasional increased concentrations of metals have 
been observed during periods of increased runoff during the spring. Somewhat elevated sulfate 
concentrations have been noted in guiches down-drainage of historic mining operations, but 
these concentrations do not impact the water quality of the North Fork of the Gunnison River. 


Environmental Consequences: Potential environmental consequences of leasing (and 
subsequent mining of) the Iron Point and Elk Creek Coal Lease Tracts and granting the Iron 
Point Exploration License include the following impacts: 


» Dewatering of the D coal seam could flow on some sections of Hubbard Creek, 
which are fed from the D seam; 


» Water discharge from mine to surface streams could impact the quality of water in 
the receiving streams; but mines must comply with terms and conditions of National 
Pollutant Discharge Elimination System (NPDES) permits, so quality impacts should 
be minimal. 











» Subsidence caused by longwall mining could potentially disrupt stream flows and 
ponds directly above the underground mining and within the angle of draw. Other 
: ) id include c! a Scat hol sing in cl 
in general surface gradients, which could lead to head cutting, pooling, soil erosion, 
anc sedimentation; and, 


» Exploration, construction activities, and use of surface facilities could increase 
erosion and sediment control standards of the BLM, Forest Service, OSM, and 
Colorado Division of Minerals and Geology, so sedimentation impacts should be 
minimal. 


$3.6 Groundwater 


Existing Conditions: The principal groundwater-bearing zones in the North Fork of the 
Gunnison River Basin occur in Quaternary alluvial and colluvial deposits. Some water also 
occurs in Cretaceous bedrock. 


Alluvial deposits along the North Fork of the Gunnison River represent a major aquifer. The 
municipal water supply for the town of Paonia is derived from groundwater wells developed in 
the alluvium along the North Fork of the Gunnison River. The water quality of alluvium 
groundwater is caicium bicarbonate type and good quality. The total dissolved solids (TDS) 
concentrations of the groundwater range from 43 to 2,300 mg/| with concentrations of sulfate, 
TDS, and ma .3anese sometimes exceeding federal drinking wate’ standards. Well yields from 
this zone range from 1 to 150 gpm and average about 20 gpm. 


Colluvial water-bearing units located on valley slopes are generally isolated and are limited in 
extent. These units are normally saturated seasonally and have a low storage capacity and 
yield. Most springs and seeps in the region issue from colluvial deposits underiain by less 
permeable bedrock. Seasonal spring discharge from colluvial deposits range from about 0.2 up 
to 20 gpm, and average about 5 gpm. Colluvial deposits du not represent an aquifer in the 
region, and no reported welis are developed in this zone; however, numerous seasonal springs 
and seeps issue from these zones and have been developed for livestock watering and also 
support wildlife. 


The primary bedrock water-bearing zones in the North Fork of the Gunnison River Basin are in 
the sandstone and conglomerate units and fractured zones of the Lower Cretaceous Burro 
Canyon Formation and the Late Cretaceous Dakota Sandstone. Minor groundwater occurrence 
is reported in the Late Cretaceous Mancos Shale, Mesa Verde Formation, and Tertiary 
Wasatch Formation. Weill yields from these formations range from about 0.5 to 25 gpm, with a 
typical average of approximately 10 gpm. Water quality fromm bedrock wells is generally sodium 
bicarbonate/sulfate type with TDS concentrations ranging from 490 to 8,200 mg/|, averaging 
about 2,569 mg/l. Concentrations of sulfate, TDS, manganese, and fluoride typically exceed 
federal drinking water guidelines. 


Past and current mining activities have affected groundwater quantity and quality in the region. 
For example, mine discharge from the abandoned Oliver Mine and the abandoned Hawk's Nest 
Mine is fair but with somewhat elevated levels of TDS, iron, and manganese. Past and current 
activities other than mining have also affected groundwater quality. Livestock grazing causes 
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minor impacts to springs and seeps due to erosion, sedimentation, and water quality (i.e., fecal 
coliform). Unauthorized off-road vehicle use also causes erosion and sedimentation that affect 
spring and seep areas. Rural septic systems may impact local groundwater quality. 


groundwater resources. The strata are not uniformly saturated, so there is little concern for 
inter-strata communication. The drill holes would be small diameter, and have little disturbance 
to the strata. 


Longwail mining of the lease tracts would cause bedrock fracturing and land subsidence above 
longwall panels. By potentially providing pathways for grourdwaier to move downward toward 
the mine horizon, fracturing and subsidence may divert water from saturated horizons and 
surface water bodies above and adjacent to caved areas. impacts to groundwater systems 
may result in the decrease in natural discharge rates from springs and seeps or changes in 
water leveis and yields in area wells. 


Mining would dewater the coal horizon and water saturated horizons immediately above and 
below the coal horizon. Degradation of wate; quality could occur when groundwater flows 
through active or abandoned mine workings. Diversion of groundwater resulting from 
dewatering of the coal seam could also occur as a result of undezground mining. Water rights 
could be affected if area spring flows and associated pond levels and well water levels are 
diminished. There is also a potential for increased sedimentation to area springs from 
construction and use of surface facilities (exploration drill pads and associeted access roads). 


After mining, mine voids couid fill with groundwater. The groundwater would be exposed to 
collapsed and abandoned mine workings, and the quality of the water may be impacted. The 
most likely impact would be an increased concentration of TDS, iron, manganese, and possibly 
sulfate. The groundwater flow direction in the coal seams of the lease tracts is to the northeast, 
beneath the Grand Mesa. There are no known wells or springs down gradient of the lease 


tracts that could be affected by any possible groundwater degradation. 
S-3.7 Vegetation 


Existing Conditions: Eight upland vegetation types were mapped at the reconnaissance level 
within and surrounding the coal lease tracts and exploration license area. These vegetation 
types include the following communities: 


Oak 


Aspen 
Pinon/Juniper 
Douglas fir 
Cottonwood 
Spruce/fir 
Grass/forb 
Bare 


A number of noxious weed species are known to be of concern in Delta and Gunnison counties. 
thistle, and scotch thistle. 
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No federally listed threatened or endangered plant species are known to exist on either coal 
lease tract or the exploration license area. A “forest-sensitive” species, Hapman's coolwort, 
could be present at the Hubbard Falls area. 


Environmental Consequences: The construction of various borehole, shaft, and access road 
facilities would directly affect a maximum of approximately 33.5 acres of vegetation. The 
primary vegetation communities to be affected include oak and aspen vegetation types. The 
resulting loss of any timber or grazing resources would be minimal, with the potential for a slight 
long-term increase in grazing potential possible following revegetation activities. It is unlikely 
that any measurable impact to vegetation would occur as a result of mine subsidence. 


$3.8 Wetlands 


Existing Conditions: No formal delineations of wetlands or other Waters of the U.S. were 
completed on either the coal lease tracts or the exploration license area. Seep and spring 
information was compiled for the coal lease tracts and the expioration area. 


Wetland and riparian plant communities, other than those associated with seeps, springs, and 
stockponds, are typically confined to the borders of creeks and drainage channels. Wetland 
hydrology is provided primarily by channel flooding and lateral flow. Wetland/upland transition 
zones are typically narrow to abrupt as a function of channel topography. Wetland vegetation 
communities are comparatively simplistic in terms of diversity, typically being dominated by a 
few hydric species. The tree stratum, where it occurs, is dominated by narrow-leaf cottonwood 
and boxeider at lower elevations. Aspen is the common tree of wetlands occurring at higher 
elevations. Dominant wetland shrubs include a variety of willows such as coyote willow and 


Springs and seeps in the region typically support willows along with a variety of grasses and 
forbs. Springs and seeps on nearly level to moderate terrain, particularly at higher elevations, 
support herbaceous communities with species as California faise-he"ebore, streamside 
biuebelis, and various sedge species. Stockponds are man-mcz features which are filled 
either by spring or overland runoff. Wetlands occurring in association with developed 
stockponds are typically limited to a narrow bank fringe, dominated primarily by spikerush and 
rush species. Other species such as smail-winged sedge, clustered field sedge, northwest 
cinquefoil, and a variety of butter-cups may also be present. 


Environmental Consequences: \mpacts, which would vary by action alternative, are directly 
associated with potential subsidence and possible dewatering in Hubbard and Terror creeks. 


With dewatering of the D coal seam during operations, some wetlands along Hubbard Creek 
could be affected. Depending upon the size of the reduction, the wetland/riparian area 
boundary zones might shrink along the margins of Hubbard Creek. Dominant wetland 
herbaceous species inhabiting this zone and requiring saturated soils throughout the growing 
season would likely be replaced, in part, by wetland or upland plants adapted to less hydric soil 
moisture regimes. Following cessation of underground mining activities, the abandoned 
workings would fill with water and be expected to recover to approximate conditions that existed 
prior to mining. When this occurs, spring and seep conditions would be expected to return to 
Hubbard Creek near the vicinity of the D coal seam subcrop. With the return of seep and 
spring flows, the wetlands of Hubbard Creek near the D coal seam subcrop would essentially 
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revert to their pre-mining condition in terms of extent and overail function, diversity, and 
productivity. 


$-3.9 Terrestrial Wildlife 


Division of Wildlife Game Management Unit 521. Mule deer, elk, black bear, and mountain lion 
occur within this area. Mule deer and elk populations within the area exhibit seasonal 
movements to and from higher to lower elevation habitats in response to weather patterns and 
snow cover. 


Habitat for water birds is restricted primarily to the North Fork of the Gunnison River, although 
there is some water bird habitat associated with Hubbard Creek, Terror Creek, and Terror 
Creek Reservoir. Use of the area for resting, feeding, or nesting by water birds is limited to 
puddie ducks (such as mallard and teal), spotted sandpiper, and kilideer. 


Several species of raptors are known to occur and nest within the region. These include turkey 
prairie faicon, American kestrel, western screech owl, great horned owl, northern pigmy owl, 
long-eared owl, and northern saw-whet owl. Nest site preferences of raptors vary considerably, 
ranging from relatively large trees with open crowns or on cliff ledges and areas of rock outcrop. 
Nesting by a pair of golden eagles has been documented by the Forest Service in upper 
Hubbard Creek Canyon. 


A variety of song bird and similar species reside within the region. The majority of these 
species migrate south or to lower elevations for wintering months, and only a few species 
remain in the region during winter months. Woodpeckers, jays, chickadees, nuthatches, and 
finches are representative year-round residents. 


No identified critical habitat for any state or federally listed threatened or endangered species 
hae been identified within or immediately surrounding the coal lease tracts or exploration 
license area. The baid eagle is present as a winter resident along the North Fork of the 
Gunnison River drainage. This drainage and adjacent habitats are designated as a winter 
concentration area and winter range for baid eagies, by the Colorado Division of Wildlife. There 
is also potential for tiger salamander and boreal toad to exist in wetland and riparian habitats, 


particularly along Hubbard Creek. 


Environmental Consequences: The construction of various borehole, shaft, and access road 
facilities would create approximately 33.5 acres of new surface disturbance in currently 
undisturbed areas of vegetation communities and wildlife habitats. The principal wildlife 
habitats to be affected would be oak and aspen habitats. Potential affects to species of 


concern are greatest with loss of aspen, Douc'== ‘ir, and cottonwood habitats, but most of 
these impacts can be avoided with the imp ‘ion of appropriate mitigation measures. 
impacts to wetiands and riparian habitat, a: 19 to potential breeding habitat for boreal toad 


and tiger salamander, would occur if there was construction of a drill site access road along 
Hubbard Creek. However, there is a Forest Service stipulation that precludes road and pad 
construction in riparian areas or wetlands. 
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Other impacis to terrestrial wildlife might include the surface effects of subsidence (mainly the 
creation of surface cracks), a potential increase in train and vehicle collisions with wintering 
mule deer and elk, and potential changes in bald eagle winter habitat resulting from any flow 
reductions in the North Fork of the Gunnison River. 


$-3.10 Aquatic Resourc:s,Fisheries 


Existing Conditions: The main section of the North Fork of the Gunnison River is classified as 
a Class | cold water aquatic life by the Colorado Department of Public Health and Environment. 
This classification is defined as “...waters that (1) currently are capable of sustaining a wide 
variety of cold water biota, including sensitive species, or (2) could sustain such biota but for 
correctable water quality conditions.” 


Garne fish species present in the river include rainbow trout, brown trout, cutthroat trout, and 
brook trout. Rainbow, brown, and cutthroat trout were stocked in the river from 1973 through 
1995. Other game fish species such as norinern pike and green sunfish sporadically occur i.) 
low numbers in the river; these species likely originate from Paonia Reservoir. 


Hubbard and Terror creeks support limited trout populations. Trout and native fish species also 
occur seasonally in the Terror Creek Reservoir and in irrigation ditches; however, drawdown in 
the Terror Creek Reservoir in the summer restricts year-round habitat for fish. Elk and Bear 
creeks do not contain game fish species. 


Four federally endangered fish species occur in river segments located dowr stream of the coal 
bonytail. The Colorado pikeminnow and razorback sucker presently occur in the Gunnison 
River. The occurrence of humpback chub is limited to one known recent record in the 
Gunnison River (1993). No bonytail have been collected in the Gunnison River; this species 
occurs in the Colorado River and is considered to be the rarest of the four Colorado federally 
endangered fish species. 


Environmental Consequences: Short-term, local increases in turbidity and suspended 
sediments could occur during exploration activities adjacent to Hubbard Creek and Terror 
Creek if access roads are constructed. These short-term increases in sediment yield could 
result in short-term affects on aquatic species and their habitat. Sediment concentrations would 
stabilize and return to typical background concentrations after exploration activities are 
completed. By implementing proper drainage and detention structures, the impact of increased 
sediment levels on aquatic species and their habitat would be low. Any localized increases in 
sediment would not affect downstream areas in the Gunnison anc Colorado rivers that are 


inhabited by the four federally endangered fish species. 


The use of water for mining activities, dust control, and domestic purposes would result in a 
relatively small depletion of water from Terror Creek, Hubbard Creek, and the North Fork of the 
Gunnison River. The estimated withdrawal of water would result in total reductions of less than 
1 cfs. This depletion would represent a relatively small reduction in habitat for aquatic species. 
This depletion would be negligible to sections of the Gunnison and Colorado rivers that are 
inhabited by the four federally andangered fish species. 
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Mining operations on both coal leases could result in increased discharges to the North Fork of 
the Gunnison River. However, since all discharges must meet federal and Colorado 
Department of Public Health and Environment regulations, no adverse affects on aquatic 
species are anticipated due to the quality of discharged water. 


The use and transport of fuels to the expioration sites and mining operations would represent a 
risk to aquatic species and their habitat, if a spill or accident occurred. By implementing a 

mitigation measure that would restrict any fueling of vehicles or equipment near streams, water 
bodies and their associated biological communities would be protected. The risk of a fuel spill 
or leak reaching the North Fork of the Gunnison River, Hubbard Creek, or Terror Creek during 


transport is considered extremely low, based on the expected low frequency of such traffic. 
$-3.11 Cultural Resources 


Existing Conditions: Cultural resource surveys within and surrounding the coal lease tracts 
and exploration license area revealed 15 sites. Most of these sites are located near the 
extreme western periphery of the area, generally along the east side of the Terror Creek 
drainage. This distribution apparently reflects previous survey activity in this area, and is not 
necessarily indicative of a similar cultural resource distributional pattern within the unsurveyed 
portions of the area. The sites previously recorded consist of eight isolated prehistoric lithic 
historic dump site. 





Historic mining has occurred within and adjacent to the coal lease tracts and exploration license 
area. The historic King Mine site and the associated Bowie town site, have extensive histories 

dating from the turn of the century era. Both the King Mine and the Bowie town site have been 
Officially determined eligible for the National Register of Historic Places, but both of these sites 

are outside of the coal lease tracts and exploration license area. 


Environmental Consequences: Cultural site density is low, and no impacts to cultural 
resources are anticipated. Subsidence as a result of longwaill mining would not cause any 
discernable impacts to cultural resources on the site. 


$3.12 Noise 


Existing Conditions: Background noise level measurements at representative locations 
around the project site were taken on April 21 and April 23, 1999. Rural background 
measurements were taken during the daytime and nighttime at two locations on Garvin Mesa 
and at one location next to State Highway 133. Daytime and nighttime background noise 
readings were also taken at several locations in Paonia and Hotchkiss. Some of the monitoring 
stations at Paonia and Hotchkis. were later used to measure noise levels caused by passing 
coal trains. 


In general, the background noise measurements taken at night on Garvin Mesa were 36 dBA, 
with the predominant noises being natural bird sounds. Routine daytime noise levels in the 
urban residential areas were 48 to 56 dBA, with the predominant sounds produced by routine 
local traffic. At the rural site near State Highway 133, the spot check measurements showed 41 
to 49 GBA during brief periods of no discernable traffic and spot noise levels of 64 dBA during 
the brief period while a coal truck drove past. 
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Environmental Consequences: The mining equipment at the Bowie No. 2 Mine causes little 
direct noise impacts at the nearest homes. However, the mining equipment at Oxbow possibly 
exceeds the state of Colorado noise emission limits, and possibly causes noise impacts at the 
nearest hornes in Somerset. 


Issuance, and subsequent mining, of the Iron Point and Elk Creek Coal Lease Tracts would 
increase the number of coal trains passing through Paonia and Hotchkiss as compared to 
existing conditions. Homes next to the tracks with no shielding by adjacent buildings would be 
subjected to noise impacts. However, the increase in coal trains would have only a minor 
impact or no impact on homes more than about one-haif block from the tracks with reasonable 
shielding by adjacent duiidings: 


issuance, and subsequent mining, of the Iron Point Coal Lease Tract would increase the 
number of coal trucks traveling on State Highway ‘33 between the Bowie No. 2 Mine and the 
Bowie No. 1 Loadout. Noise from the increase: soa! trucks would cause a noise impact at 


Exploration drilling in the iron Point Exploration License Area would also generate noise. Based 
on observations at other mining projects, noise from the drill rigs is expected to be barely 
audible at a distance of 2 to 3 miles during quiet parts of the day. It is unlikely that the noise 
levels at any homes sites would be more than 1 dBA above the daytime background. 


$3.13 Land Use 


Existing Conditions: Land uses within the region are mining, grazing, agriculture, logging, 
residential development, and dispersed recreation. 


There is a mixture of federal and private lands within the two coal lease tracts and the 
exploration license area, as follows: 


>» Forest Service - 59% 
> BLM-26% 
Private - 15% 


All coal within the two coal lease tracts and the coal exploration license area is federally 
controlied. 


Environmental Consequences: \n the long-term, following mining, the area within and 
surrounding the coal lease tracts would be used much as it was before any mining. Any 
surface subsidence caused by underground mining would be minimal and would not affect the 
pre-mining land use. The reclamation and revegetation techniques to be undertaken on any 


disturbed sites are comparatively simplistic, commonly accepted techniques with a history of 
successful application in the western states. 


$-3.14 Transportation 
Existing Conditions: The major transportation route servicing the Paonia-Somerset area is 


State Highway 133. This highway serves local residents and associated commercial traffic for 
the local communities, including the mining opcrations in the North Fork Valley. State Highway 
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133 is an asphalt, all-weather, two lane highway, thai joins the community of Carbondale with 
the town of Hotchkiss. 


Highway traffic counts are identified as annual average daily traffic (ADT). ADT is defined as 
the measure of traffic over a 24-hour period and is determined by counting the number of 
vehicles passing a specific point in either direction. The Colorado Department of Transportation 
has estimated annual 1996 ADT values based on actual traffic counts made at various locations 
along State Highway 133. The 1996 ADT values on State Highway just east of Paonia is 3,150. 
At Somerset, the ACT for State Highway 133 was 2,000 in 1996. 


The mines in the North Fork of the Gunnison River Valley are accessed by a railroad spur that 
corinmects a main Union Pacific Railroad line in Grand Junction, Colorado with the mining 
operations. This spur une is known as the North Fork Branch and is approximateh, 95.5 miles 
in length. The railroad passes through the communities of Delta, Hotchkiss, Paonia, and 
Somerset. in 1998, 850 coal trains utilized the North Fork Branch. This transiates to an 
average of 2.5 trains per day. An estimated 8.6 million tons of coal were shipped in 1998. 


Environmental Consequences: | leased, and subsequent mining occurs on the coal lease 
tracts, and exploration activities occur in the exploration license area, there would be an 
increase in daily traffic on State Highway 133. Similarly, if production expands from the mining 
operations in the North Fork Valley, there would be a resulting increase in daily rail traffic on the 
North Fork Branch. The magnitude of effects associated with traffic related activities would 
depend on the amount of coal produced and sold from the mines. 


if coal production at the Bowie No. 2 Mine is increased from 1.2 million tons in 1998 to a 
projected 5 million tons in 2000, coal truck ADT on State Highway 133 between the Bowie No. 2 
Mine and the Bowie No. 1 Loadout would increase from 234 to 978, a 400 percent increase. In 
1996, the coal truck traffic from the Bowie No. 2 Mine represented approximately 7 percent of 
the traffic on State Highway 133 between the mire and the loadout. If production is increased 
to 5 million tons per year in the year 2000 and beyond, the coal truck traffic would represent 
approximately 21 to 22 percent of the total traffic on that stretch of State Highway 133 between 
the mine and the loadout. Other than coal traffic, general exploration and mine related traffic 
would involve only a very minor increase to ADT levels on State Highway 133 between Paonia 
and Somerset. 


Projections call for coal production to increase from the North Fork Valley coal mines from 1998 
to 2005. This production increase wouid relate to additional train traffic on the North Fork 
Branch. If production increases to 19.2 million tons in 2005, there would be an average of ten 
trains per day (five loaded and five empty) on the rail line. In 1998, with 8.6 million tons of coal 
shipped on the Union Pacific Railroad from the North Fork mines, it is estimated the average 
interval between trains was 5 hours and 27 seconds. If coal production increases to 19.2 
million tons in the year 2005, the average interval between trains would be 2 hours and 24 
seconds. 


With the potential increase in daily traffic, particularly the increase in coal truck traffic from the 
Bowie No. 2 Mine to the Bowie No. 1 Loadout, it is reasonable to assume that accidents could 
increase over the life of any mining activities. However, the increase in accidents would 
probably not be directly proportional to the increase in traffic because mitigation measures 
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would include the trucking company using trained drivers, the adheronce of the coal trucks to 
speed limits, and a general public awareness of increased traffic. 


With the potential increase in daily coal train traffic, it is reasonable to assume that, the potential 
for highway vehicles and train accidents at rail crossings could increase. Delays at train 
crossings could also have impact on public safety. Ambulance service, as wel as police and 
fire response times, could be delayed five to seven minutes when crossing are blocked. 


$3.15 Socioeconomics 


Existing Conditions: As of 1298, approximately 26,600 residents live in Delta County and 
12,475 residents live in Gunnison County. Population in both counties is forecast to increase ail 
an annual rate of just over 2 percent for the next 20+ years. 


Both Delta and Gunnison counties have experienced substantial job growth in recent years, 
though mining activity is a smaller proportion of the employment base. The mines in the North 


Fork Valley have restructured to achieve substantially greater productivity in a more competitive 
domestic and global market. 





The primary study area is served by two ambulance districts, five fire districts, municipal police, 
and county sheriff services. Municipa! water service is available in all incorporated communities 
of Detta County, and municipal sewage/waste water treatment is available in all incorporated 
jurisdictions except Orchard City. Electric service is available in Defta and Gunnison counties 
through Tri-State Generatior. and Transmission Association and its local affiliates: Delta- 
Montrose Electric Association and Gunnison Electric Association. 


Medical services are provided through Delta Hospital, which is a full service, general acute care 
hospital. This hospital has 49 beds, home health care, a staff of 28 doctors, and 198 full-time 
and 89 part-time employees. 


The federal government receives royalties from mining of federal coal. The stz.e of Colorado 
Local governmental entities receive property, sales, and severance taxes, as well as a share of 
the federal royaities. 


The state of Colorado and local jurisdictions in Delta and Gunnison counties curre"",  _ ive 
an estimated $11.4 million in combined annual tax revenue related to operation. . Bowie 
No. 2 and Oxbow mines and mine-related employees. Of this amount 52 per _serues to 
the state government and 48 percent to the local governments in Deita and Gu. . wson counties. 


Communities along the North Fork of the Gunnison River have a long history with coal mining 
extending back to the late 1880s. Over 60 percent of the households in Delta County are 
identified with demographic and lifestyle characteristics of “rustic living.” These households 
tend to come from a traditional and/or remain actively invoived in making a living from the land, 
including agriculture, mining and construction. Wheth«* or not coal mining is viewed as having 
& positive or negative effect on the quality of life depends on vaiues that receive greatest 
emphasis from different residents of the North Fork region, and in part on resident dependence 
on natural resource related industries. 


AZ 
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Environmental Consequences: Socioeconomic effects of the No-Action Alternative wouid 
occur due to a reduction in coal mine activities within the region. Under the No-Action 
Alternative, mining of reserves at existing mines would continue at current extraction rates until 
reserves are completed. Combined effects of discontinuing operations at the Bowie No. 2 and 
Oxbow mines would represent loss of 383 jobs. Averaging $59,500 in annual salary, the total 
lost payroll would approximate $22.8 million annually. 


For every mine worker in the local study area, an estimated 1.7 workers are supporied by mine 
operations and mine worker household purchases. If both mines were to close, then an 
estimated 650 locally supported non-mine jobs in Delta and Gunnison counties could potentially 
be negatively affected due to the drop in mining activity. Total direct and indirect mine closure 
affects could represent a loss of up to 1,033 jobs and over $34.6 million in annual payroll. 


if both mines ceased operations, more than 800 residents (145 of schoo! age) would be directly 
afiected. Whether these people would remain in the area would depend on whether people 
chose 'o relocate elsewhere to find employment or remain in the local study area. Combined, 
these two mine closures could affected nearly 2,380 residents living in the local study area, 
over 410 of them school aged children. 


Under the No-Action Alternative, comunity and public service providers would be affected by 
a combination of direct and indirect effects. If not offset by alternative sources of revenue, the 
level of service available from existing providers could decline. With cessation of the Bowie and 
Oxbow operations, the stuie c* Colorado and local jurisdictions in Delta and Gunnison counties 
could lose an estimated $11. million in combined annual tax revenue. in addition, local 
government would lose a portion of the following estimated annual revenues resulting from 
closures of the Bowie and Oxbow operations: $5.7 million in federal royalties, $2.1 million in 
state severance tax, and $1.8 million in state sales tax. 


With the imple entation of any of the action alternatives (B, C, and/or D), there would be no 

significant changes in mine employment and the socioeconomic effects would be viewed as a 
continuation of existing effects. The action alternatives (B, C, and D) would allow continued 

mining for a period of approximately 5 to 8 years beyond what is expected with the No-Action 
Alternative. It is also conceivable that the life of North Fork mines could be extended further if 
operators successfully secure unmined seams on private lands or added federal leases. 


During any production from the iron Point and Elk Creek Coal Lease Tracts, state of Colorado 
and local jurisdictions in Delta and Gunnison counties would receive approximately $13.5 
million annually in tax revenues. in addition, mining on the two lease tracts could generate an 
estimated income of $6.7 million in federal royalties, $2.4 million in state severance taxes, and 
$1.8 million in state sales tax. Taxes could fluctuate year-to-year as the mines acquire new 
equipment, make capital improvements, and as the values of such equipment and 
improvements depreciate. Taxes and royalties would also be influenced by factors such as the 
price of coal, coal markets, and mine employment. 


Tax revenues and royalties would continue for the life of any mining. Upon project closure and 
reclamation, employment would be lost, directly and indirectly affecting te local communities in 
the North Fork Valley. in addition, tax and royalty revenues would cease. Other impacts would 
be similar to those described for the No-Action Alternative. 
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11 INTRODUCTION 


This Environmental impact Statement (EIS) considers three proposed actions involving federal 
coal lands, and is a joint docurnent between the United States Department of the interior 
(USD1), Colorado State Office, Bureau of Land Management (BLM) and the United States 
Department of Agriculture (USDA), Forest Service, Grand Mesa-Uncompahgre-Gunnison 
National Forests (GMUG). The USDI, Office of Surface Mining Reclamation and Enforcement 
(OSM), Western Regional Coordinating Center is participating as a cooperating agency. The 
three actions include two lease-by-applications (LBA), and a request for an exploration license 
which were filed with the BLM under provisions found in 43 CFR 3400. 


The locations of the two LBA tracts and the exploration license area are shown in Figure 1, 
General Location Map. The lands involved encompass BLM lands in the Uncompahgre Basin 
Resource Area, and National Forest System Lands administered by the GMUG. The west tract 
is known as the iron Point Tract. The BLM assigned this tract serial number COC-61209. The 
LBA tract to the east is known as the Elk Creek Tract and was assigned serial number COC- 
61357. The exploration area is within and north of the Iron Point Coal Lease tract and was 
assigned serial number COC-61945. 


This EIS documents the environmental analysis of the proposed decisions regarding the 
possible offering of the two federal coal lease tracts and the approval or denial of an exploration 
license in accordance with the National Environmental Policy Act (NEPA). The EIS process 
provides a forum for public review and comment on the two LBA tracts and the exploration 
license area, with their associated relevant issues and the environmental analysis. This 
document has been assembied to disclose the potential ir. pacts and to provide the decision- 
makers with information needed to make decisions that are fully informed and relevant to the 
specifics of the LBA and exploration license submittais. This ElS also documents the process 
used to analyze the submittais and alternatives to the requests, the environmental impacts, and 
possible mitigation measures to be included as stipulations in the event the leases are issued 
and the exploration license is approved. 


12 BACKGROUND 








Coal was originally discovered along the North Fork of the Gunnison River in the late 1880's. 
and underground coal mining has occurred subsequently in this area for the past 100 years. 
(Mountain Coal) currently operate underground coal mines in this area. 


in August of 1997, Bowie tiled a coal lease application with the BLM for a tract designated as 
the iron Point Coal Lease Tract (COC-61209). This tract covers approximately 3,403 acres of 
federal coal in Delta County, Colorado, and is shown on Figure 1, General Location Map. The 
iron Point Tract contains a mbcture of federal (BLM and Forest Service) and private surface 
ownership. See Figure 2, Surface Ownership Map. Details regarding the tron Point Tract are 
set forth in Appendix A. Lease Tract information. This appendix contains the legal description 
and estimated reserves of the iron Point Coal Lease Tract. 
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in November cf 1997, Oxbow filed a lease appiication with the BLM for approximately 3,703 
acres of federal coal in Delta and Gunnison counties, Colorado. This tract was designated the 
Ekk Cree* Tract (COC-61357) by the BLM. Oxbow’'s lease application was amended by the 
BLM, during tract delineation, to include an additional 160 acres in Section 32, Township 12 
South, Range 90 West. The additional area was incorporated into the Elk Creek Tract to 
ensure that federal coal for which there was adequate coal data was included to avoid a 
potential future bypass of coal. The tract, as amended, now covers approximately 3,863 acres 
and is shown on Figure 1, Generali Location Map. This tract contains a mbdure of both federal 
(BLM and Forest Service) and private surface ownership. See Figure 2, Surface Ownership 
Map. Oxbow owns some of the surface and has obtained rights from other surface owners to 
access the private land. The legal description and estimated reserves for the Elk Creek Coal 
Lease Tract are set forth in Appendix A, Lease Tract information. 


in May of 1998, Bowie submitted an application for a coal exploration license (COC-61945) on 
unieased lands within and adjacent to the iron Point Coal Lease Tract. The exploration license 
area contain approximately 6,053 acres and is shown on Figure 1, General Location Map. Most 
of the surface contained in the coal exploration license application are managed by the BLM 
and the Forest Service. 





There is a total of approximately 11,600 acres in the project area. Surface ownership of this 
area is approximately 59 percent Forest Service, 26 percent BLM, and 15 percent private. See 
Figure 2, Surface Ownership Map. Ali of the coal estate is federally administered. 


Separate environmental assessments (EA) were prepared on the two lease tract applications 
(as amended by BLM's tract delineation), but not on the requested exploration license. in 
January of 1999, as part of the NEPA public process, the BLM and the Forest Service 
determined that the requirements of NEPA would be best served by preparing a consolidated 
EIS for the two coal lease tracts and the exploration license area. 


1.2.1 iron Point Exploration License (COC-61945) 


An exploration license plan has been submitted to the BLM in accordance with 43 CFR 3410.2- 
1. The legal description for the coal exploration area is set forth in Appendix A, Lease Tract 
information. Exploration licenses can be granted for the exploration of unieased federal coal 
Geposits. Pursuant to the Minera! Leasing Act of 1920, as amended, and to 43 CFR 3410, 
interested parties can participate with the original applicant in a program for the exploration of 
unieased federal coal. Any party electing to participate in an exploration license program must 
share all costs on @ pro rata basis with the applicant and with any other party or parties who 
elect to participate. 


in June of 1998, the BLM published a Notice of invitation in the Delta County independent in 
accordance with 43 CFR 3410.2-1(c)(1) describing the exploration license pian area and inviting 
any parties who are interested to participate in the exploration program. Bowie Resources, Lid. 
was the origina! applicant; Ark Land Company (an affiliate of Mountain Coal Company) has 
elected to participate in this exploration program. 


1.2.2 iron Point Coal Lease Tract (COC-61209) 


Bowie has filed an LBA with the Colorado State Office of the BLM to obtain a federal coal lease 
pursuant to provisions found at 43 CFR 3425.1. This lease tract has been designated as COC- 
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61209. As applied for, lease tract COC-61209, also identified as the iron Point Coal Lease 
Tract, contains approximately 3,403 acres from which D coal seam reserves would be 
extracted. The legal description for the Iron Point Coal Lease Tract is set forth in Appendix A, 
Lease Tract Information. 








1.2.3 Elk Creek Coal Lease Tract (COC-61357) 


Oxbow has filed an LBA with the Colorado State Office of the BLM to obtain a federal lease 
pursuant to provisions found at 43 CFR 3425.1. This lease tract has been designated as COC- 
61357. As originally applied for and later amended by the BLM, Lease Tract COC-61357, also 
identified as the Elk Creek Coal Lease Tract, contains approximately 3,863 acres from which D 
coal seam reserves would be extracted. The legal description for the Elk Creek Coal Lease 
Tract is set forth in Appendix A, Lease Tract information. 


1.3 PURPOSE AND NEED 


Both the BLM and the Forest Service maintain policies which allow private industry to explore, 
develop, and mine coal reserves on federal lands. 


Pursuant to the Mineral Leasing Act of 1920, as amended by the Federal Coal Leasing 
Amendments Act of 1976, the BLM administers a coal leasing program to allow the private 
sector to mine federally owned coal reserves. Under the terms of this law, the BLM is charged 
with the administration of the coal mineral estate on federal lands and is required to lease coal 
for economic recovery. Consent by the surface management agency (in this case the Forest 
Service) is required before BLM can proceed with leasing. 


Pursuant to the Mining and Minerals Policy Act of 1970, the Forest Service administers its 
mineral program to: 


1. Encourage and facilitate the orderly exploration, development, and production of 
mineral and energy resources within the National Forest System in order to maintain 
a viable, healthy minerals industry and to promote self-sufficiency in those mineral 
and energy resources necessary for economic growth and the national defense; 


2. Ensure that exploration, development, and production of mineral resources are 
conducted in an environmentally sound manner and that these activities are 
considered fully in the planning and management of other National Forest resources; 
and, 


3. Ensure that lands disturbed by mineral and energy activities are reclaimed for other 
productive uses. 


The Forest Service considers mineral exploration and development to be important parts of its 
management program. It cooperates with the USDI (through its agent the BLM) in 
administering lawful exploration and development of leaseable minerals. While the Forest 
Service is mainly involved with surface resource rna agement and production, it recognizes that 
mineral exploration and developrnent are ordinarily in the public interest and can be compatible 
in the long run, if not immediately, with the purposes for which the National Forest System 
Lands are managed. 
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Under the Federal Leasing program, the USDI combined major federal coal management 
responsibilities into one unified program in order to: 


1. Give the nation a greater assurance of being able to meet its national energy 
objective; 


2. Provide a means to promote a more desirable pattern of coal development with 
ample environmental protection; 


3. Assure that state and local governments participate in decisions about where and 
when federal coal production will take piace: 








4. Increase competition in the western coal industry. 


Under regulations of the Mining and Mineral Policy Act and the Federal Land Pniicy 
Management Act, responsible federal agencies must ensure the following: 


1. Adverse environmental impacts on public land surface resources are minirnized to 
the extent practical; 


2. Measures must be included to provide for reclamation, where practicable; and, 


3. The proposed operation will comply with other federal and state laws and 
regulations. 


A discussion of the responsibility of the BLM and the Forest Service, as well as other federal, 
state, and local agencies, with regard to coal leasing and mining are set forth in Appendix B, 
Agency Jurisdictions (Permits and Approvals). 


With the preparation of this EIS, the BLM and Forest Service are responding to the coal lease 
tract applications submitted by Bowie and Oxbow, as well as the exploration license application 
submitted by Bowie. The purpose and objectives for Bowie and Oxbow with regard to the Iron 
Point and Elk Creek Tracts, respectively, are to continue their coal mining operations as is 
technically and economically possible, at a maximum rate of return for its investors, consistent 
requirements. 


This EIS is prepared to inform federal agency decision-makers and publically disclose the 
probable environmental impacts of coal leasing and exploration, present a range of reasonable 
alternatives, and provide for possible mitigation measures in the event the leases and 
exploration license are approved. 


Bowie requested the Iron Point Coal Lease Tract in order to obtain reserves to supply potential 
customers and in order to economically justify the installation of a longwall system. The 
federally owned coal deposits in the iron Point Coal Lease Tract are a logical extension to 


existing operations at the Bowie No. 2 Mine. 


Bowie has also filed for an exploration license in order to obtain additional information regarding 
coal resources within the Iron Point Coal Lease Tract and areas to the north of the Iron Point 
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Coal Lease Tract. Such exploration is required to further delineate the extent of the coal 
resources in this area, as well as to obtain coal quality information on the coal. 





Oxbow applied for the Elk Creek Coal Lease Tract as a logical extension to its existing mining. 
Oxbow presently operates with a longwall system of underground mining. Although mining at 

the Sanborn Creek Mine was curtailed for the first half of 1999 due to a fire in the mine, Oxbow 
has recently reinitiated mining operations. Acquisition of the Elk Creek Coal Lease Tract would 
be a logical future extension of current mining by Oxbow. 


1.4 PROPOSED ACTIONS 
There are three proposed actions associated with this EIS: 


» Lease the Iron Point Coal Lease Tract on federal lands in Delta County, Colorado, 
for underground coal mining; and, 


>» Lease the Elk Creek Coal Lease Tract on federal lands in Delta and Gunnison 
counties, Colorado, for underground coal mining; 


» issue an exploration license for coal exploration on federal lands in Delta County, 
Colorado. 


These actions, along with the No-Action Alternative, are discussed in detail in Chapter 2.0, 
Alternatives Including the Proposed Actions, of this EIS document. 


1.5 DECISIONS TO BE MADE 


The BLM and the Forest Service are the joint lead agencies responsible for completion of this 
EIS. OSM is a cooperating agency in this EIS. OSM will prepare any Mineral Leasing Act 
mining plan decisions related to these leases. These agencies are following specific 
procedures that began with scoping and data collection and continued with analysis of data and 
evaluation of alternatives. The information and analysis conducted for the original EAs are 
incorporated into the EIS. In accordance with regulations implementing NEPA (40 CFR 1500), 
the results of the environmental analysis within this EIS will form an important part of the 
leasing decisions to be made on the Iron Point and Elk Creek Coal Lease Tracts, as well as the 
exploration license application for the iron Point area. Even though the applications were 
submitted by private companies, the applications are processed under BLM’'s LBA process (43 
CFR 3425) and, if approved for leasing, would be offered by competitive bid. Granting a lease 
only gives exclusive rights to the coal resource; it does not authorize mining. 


The information and data submitted in the coal lease applications by Bowie and Oxbow do not 
constitute a formal underground mining permit application package to either the OSM or the 
Colorado Division of Minerals and Geology (DMG). This coal lease application information has 
been used solely to develop an impact analysis in the ElS. Its use is intended to illustrate one 
possible development scenario for developing federal coal reserves on the lease tracts and 
does not imply that either Bowie or Oxbow would be given any preference in the event that 
lease sales are held. 


After the close of the Draft EIS review and comment period, the BLM and Forest Service will 
consider comments submitted by the public, interested organizations, and government 
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agencies (federal, state and local), and will respond to those comments in a Final EIS. OSM, 
which is a cooperating agency on this EIS, will assist the lead agencies with responses to 
comments pertinent to areas of their jurisdiction and expertise, as requested by the BLM and 
Forest Service. 





In accordance with 40 CFR 1503.4, the joint lead agencies will consider comments and respond 
to these comments by: 


1. Modifying alternatives; 

2. Developing new alternatives; 

3. Modifying the analysis; 

4. Making corrections; or 

5. Explaining why comments do not warrant further agency response. 


After the release of a Final EIS, the BLM and Forest Service will issue Records of Decision 
regarding their respective decisions on the leasing applications and exploration license. 


The Colorado State Director, BLM, is the NEPA responsible signatory official for the BLM and 
will decide whether or not to offer the tracts for competitive leasing under the Minerai Leasing 
Act of 1920, as amended, and the federal regulations under 43 CFR 3400. The Uncompahgre 
Field Office Manager is responsible for the preparation of the EIS and providing the State 
Director with briefings and recommendations. in the Records of Decision, the BLM responsible 
Official may decide to: 


» Adopt the No-Action Alternative (no leasing and/or exploration license); 


» Adopt the proposed actions (lease the coal as applied for by the applicants and/or 
grant the exploration license); 


» Adopt an alternative with features of several of the alternatives; or 
» Adopt one of the action alternatives with additional mitigation measures. 


The Forest Supervisor of the GMUG is the NEPA responsible official for the Forest Service. 
The Forest Supervisor must decide whether or not to consent to the BLM leasing National 
Forest System Lands according to the Federal Coal Leasing Amendments Act of 1976. The 
Forest Supervisor must also prescribe terms and/or conditions (through lease stipulations) with 
respect to the use and protection of non-mineral interests. Once the Records of Decision are 
signed and released, and if the leases are issued, the BLM wouid be responsible for lease 
administration and enforcement of lease terms and conditions. Similar decisions by the 


authorizing officers are required for approval of the exploration license. 


if one or both of the coal leases are issued and before any mining or surface development 
could occur, the lessee or operator would be required to submit a Permit Application Package 
(PAP) under the Surface Mining Controi and Reclamation Act (SMCRA). SMCRA would give 
OSM primary responsibility to administer programs that regulate the surface effects of 
underground coal mining. Pursuant to Section 503 of SMCRA, the Colorado DMG developed, 
and the Secretary of the interior approved a permanent program authorizing the Colorado DMG 


to regulate surface coal mining operations and the surface effects of underground mining on 
non-federal lands within the state of Colorado. in September of 1982, pursuant to Section 
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523(c) of SMCRA, the Colorado DMG entered into a cooperative agreement with the Secretary 
of the Interior authorizing the Colorado DMG the right to regulate the surface effects of 
underground mining on federal lands within the state of Colorado. The governing reguiat.ons 
for coal mining in the state of Colorado are the 34-33-10! ef. seg. of the Colorado revised 
Statutes. 





Pursuant to the cooperative agreement, a federal coal lease holder in Colorado must submit a 
PAP to both the OSM and the Colorado DMG for any proposed coal mining and reclamation 
operation on lands within the state. The Colorado DMG reviews the PAP to ensure that it 
complies with the permitting requirements and that the coal mining operation will meet the 
performance standards of the approved Colorado progrem. 


The OSM, BLM, Forest Service and other appropriate federal agencies would review the PAP 
to ensure that it complies with terms of the coal lease (including any special conditions of 
approval), the Mineral Leasing Act of 1920, NEPA, and other federal laws and their attendant 
regulations. 


if compliance is met, the Colorado DMG would issue the applicant a permit to conduct coal 
mining operations. Under the authority of the Mineral Leasing Act of 1920, OSM would then 
recommend approval, approval with conditions, or disapproval of the permit to the Assistant 
Secretary of the Interior, Land and Minerals Management. Before the permit can be approved, 
the BLM must concur with this recommendation, and approve a Resource Protection and 
Recovery Plan under 43 CFR 3482. The Forest Service must also consent/concur to the mine 
permit prior to its issuance. 


As part of the Colorado DMG permitting process, a new mining and reclamation plan or an 
amendment to an existing plan would be developed to show how lands in the lease tract and 
private/other federal owned coal would be mined and reciaimed. Specific impacts that would 
occur during mining would be addressed in the permit or revision, and specific mitigation 
measures for anticipated impacts would be identified at that time. 


The Colorado DMG enforces the performance standards and permit requirements for 
reclamation during a mine's operation and has primary authority in environmental emergencies. 
OSM retains oversight responsibility for this enforcement. The BLM and Forest Service also 
have authority in those emergency situations where the Colorado OMG or OSM can not act 
before environmental harm and damage occurs. 


Additional details regarding federal, state, and local government agency responsibilities are set 
forth in Appendix B, Agency Jurisdictions (Permits and Approvals). 


1.6 CONFORMANCE WITH LAND USE PLANS 


1.6.1 BLM Resource Management Pian Consistency 


The proposed actions are in compliance with the existing BLM land use plan. The 

Basin Resource Management Pian (RMP) was completed, and approved in July 
of 1989. This RMP determined that the areas subject to the lease applications and exploration 
license applications were to be manage for both existing and potential coal development. The 
area is acceptable for coal development and coal production, and such coal activities could 
occur without conflicting with other land uses as Jescribed in the RMP. 
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Upon receipt of the lease applications, BLIM completed tract delineation. The assessment of 
coal unsuitability criteria has been completed for both the proposed Iron Point Coal Lease Tract 
(COC-61209) and the Elk Creek Coal Lease Tract (COC-61385). The criteria has also been 
reviewed for implications with the other alternatives in this analysis. The unsuitability criteria 
published in 43 CFR 3461 were used. These coal unsuitability analysis reports are included in 
this EIS document as Appendix C, Unsuitability Analysis Report - iron Point Tract (COC- 
61209), and Appendix D, Unsuitability Analysis Report - Elk Creek Tract (COC-61385). In 
addition, data adequacy standards were reviewed and determined to be adequate. 





The land use plan was amended to address the standards for land health (.e., Standards and 
Guidelines). The land analyzed in the E!S project area is within the North Fork landscape unit. 
This unit has not been assessed for landscape health under the BLM's Standards and 
Guidelines procedures and little information on land health is available. A landscape health 
assessment is schedule? for the summer of 2000. Briefly, Colorado BLM’s Standards are: 


+ 
i 


» Ensure water quality meets minimum Colorado standards. 


The proposed action deals primarily with underground mining. Only minor surface disturbing 
activities would occur on BLM managed lands. Consequently there is little potential for actions 
to have a significant effect (positive or negative) to the landscape as a whole. There would be 
local effects where surface disturbing activities occur. For example, there would be increased 
potential for soil erosion and influx of weeds. It is assumed mitigation would avoid or lessen the 
impact. When the land health assessment is completed, BLM will determine if the land health 
standards are being met. If they are not being met, the causative factors will be determined 
and options for improvement formulated. If any permitted activities are found to affect land 
health, then modifications to operations as authorized by BLM will occur. 


1.6.2 Forest Pian Consistency 


The amended Land and Resource Management Pian (LRMP) dated September 1991, for the 
GMUG National Forests made provisions for coal leasing subject to the application of the coal 
unsuitability criteria established in 43 CFR 3461. (See Appendix C, Unsuitability Analysis 
Report - iron Point Lease (COC-61209), and Appendix D, Unsuitability Analysis Report - Elk 
Creek Lease (COC-61385).) The LRMP also provided for applicable stipulations to be utilized 
for protection of specific surface resources as addressed in Section Ili, General Direction, 
pages 63-69 of the LAMP. 


The Forest Pian guides all natural resource management activities and establishes 
management standards and guidelines for the GMUG. Management directions described in the 
Forest Pian are a result of public issues, management concerns, and management 
opportunities. Multiple use management area prescriptions as designated in the Forest Plan 
(pages Iil-114 to 187) for the lands bounded by the two proposed lease tracts and the 
exploration license are summarized below. 
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48 - Wildlife habitat management for one or more management indicator species. 
Emphasis is on optimizing habitat capability for management indicator species. Other 
resource activities may occur, as long as habitat requirements are maintained. 


4D - Aspen Management. Emphasis is on managing aspen to produce wood fiber, 
visual quality and plant and animal diversity while maintaining and improving aspen sites 
on summer range. Other activities may occur as long as management goals and 
objectives are maintained. 








9A - Riparian/Aquatic Ecosystems. Emphasis is on the management of all the 
components of aquatic/riparian ecosystems to provide healthy, self-perpetuating pliant 
communities, acceptable water quality standards, habitats for viable populations of fish 
and wildlife, and stable stream channels and still water body shorelines. Mineral 
activities may occur but must minimize disturbance to riparian areas and initiate timely 
and effective rehabilitation of disturbed areas and restore them to state of productivity 
comparable to that before disturbance. 


1.7 PUBLIC AND AGENCY PARTICIPATION AND INVOLVEMENT 


As required by NEPA (40 CFR 1501.7), the BLM and the Forest Service have provided for an 
early and open process to determine the scope of issues to be addressed and to identify the 
issues related to this EIS. Elements in the scoping process included the following: 


» Publication of a Notice of intent to prepare an EIS in the Federal Register (dated 
April 13, 1999); 


» The description of the Purpose and Need, and the Proposed Actions including the 
nature of the decisions to be made; 


» The collection of existing data and information to address the two potential lease 
tracts and the exploration license area; 


» The initiation of public and government participation in the EIS process; 


» The determination of the type and extent of analysis to be used in the preparation of 
the EIS; 


» The identification of government agencies involved and appropriate responsible 
Officials from the lead and cooperating agencies; and, 


» The plans for the preparation of the EIS, including selection of a format for the 
document and development of a schedule for EIS completion and publication. 


As mentioned in Section 1.2, Background, EAs were originally prepared on the lease 
applications. Relevant information frorn the EAs has been incorporated into this EIS. In 
addition, the Delta/Montrose Public Land Partnership and North Fork Coal Working Group 
sponsored several community meetings regarding coal development in the North Fork Valley. 
issues, Concerns, and comments identified in those meetings are also incorporated into this 
EIS. 
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1.7.1 Agency Meetings and Scoping 


On April 22, 1999, the BLM and Forest Service held an agency scoping meeting to discuss this 
of Wildlife, Delta County, and Gunnison County were present. On April 28, 1999, the lead 
agencies met with representatives from the U.S. Army Corps of Engineers and the U.S. Fish 
and Wildlife Service. On May 18, 1999, the lead agencies met with representatives of the 
Environmental Protection Agency. in addition, a project description and vicinity map were sent 
to the Northern Ute Tribe. 





The purpose of these meetings were to familiarize these various federal, state, and local 
agencies regarding the various aspects of the North Fork Coal E!S and solicit their input on any 
issues regarding the planned work and the proposals. 


1.7.2 Public Scoping 


As required by NEPA (40 CFR 1503), the general public, businesses, special interest groups, 
and government agencies were provided the opportunity to become informed and comment on 
this EIS process. The BLM and the Forest Service accomplished these goals by holding 
agency and public scoping meetings; public mailings; publishing of a Notice of Intent in the 
Federal Register; forming an interdisciplinary (ID) tearm; and preparing a scoping document. 


The formal scoping process began on April 13, 1999 and ended on May 17, 1999. The BLM 
and the Forest Service held a public sc~ping meeting in Hotchkiss, Colorado on April 21, 1999. 


From input at the public meetings and from written comments, issues specific to the two 
potential coal lease tracts and the exploration license application were summarized and used as 
part of the criteria for completing this EIS document. issues were used by the |D team for 
developing and screening alternatives, and evaluating consequences of the proposed actions. 
A synopsis of the issues identified for the proposed lease tracts and exploration license area is 
set forth in Section 1.8, issues and Concerns, of this EIS document. 


In April and July 1999, newsletters were sent to individuals, organizations and agencies on the 
North Fork Coal EIS mailing list to inform them on progress of the EIS and provide relevant 
information. 


18 ISSUES AND CONCERNS 


Scoping was conducted to focus the EIS on those issues and concerns considered important to 


the public and various government agencies. A scoping summary document was prepared and 
made publically available in July 1999. 


issues are areas of discussion, debate or dispute about the effects of proposed activities on 
various resources. Scoping is the procedure used to determine the extent of the analysis 
necessary to make informed decisions on the project proposals. From scoping input, issues 
specific to the proposed leasing and expioration license apo/-ations were summarized and 
used as part of the criteria for completing this EIS. issues also were analyzed by the ID team 
for evaluating alternatives and assessing consequences. 
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The following are issues that are addressed in this ES: 








1.8.1 


identify and minimize air quality impects. Areas of concern include: the effects on air quality 


from fugitive dust and gaseous emissions; air quality impacts (visibility) on the West Elk 
Wilderness Area; and cumulative air quality effects. 


1.8.2 Aquatic Resources/Fisheries 


Minimize disturbance to fish habitat and fish populations. Areas of concern include: direct 
disturbance of stream channels; reduced flow, stream sedimentation; water quality degradation; 
and impacts to threatened and endangered aquatic species. 


1.8.3 Cultural Resources 


identify cultural resources and minimize disturbence impacts to these resources. Areas 
of concern include the effects to historic properties listed or eligible for listing on the National 
Register of Historic Places. 


184 Cumulative impacts 


Address the cumulative impacts of leasing and exploration with other potential projects. 
Areas of concern include: the influence of mining from the Iron Point and Elk Creek Coal Lease 
Tracts in association with other mining activities in the area, especially the cumulative effects of 
coal transportation from the North Fork of the Gunnison River area and the socioeconomic 
effects to the economies of Delta and Gunnison counties. 


185  Geology/Geotechnical issues/Subsidence 


identify geologic hazards on the lease sites and the potential for subsidence by 
underground mining activities. Areas of concern include: the potential influence of geologic 
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hazards; the potential for and consequences of subsidence; and, the effects of mining on the 
area's geology, the potential impact of mining and subsidence on the Curecanti-Rifle 230/345 
kV electric transmission line that runs parallel to Terror Creek: and the potential effects to 
Terror Creek and the Terror Creek Reservoir by mining. 


186 Health/Safety 


Protect worker health and safety. identify the emergency response measures that would 
be available in the event of a train deraliment, fire, or explosion. Areas of concern for 
worker health and safety include: the risks from underground operations; the potential for train 
derailment in town; the potential responsibility for fighting fires along train right-of-ways; the 
possibility of an accident that would necessitate an emergency response; and the potential for 
fires or explosions in the underground mines. 


18.7 Land Use 








Minimize disturbance. Areas of concern include: the acreage of disturbance; the amount of 
disturbance on BLM, Forest Service nd private lands; and the possible changes in future land 
use. 


188 Noise 


identify and minimize noise impects. Areas of concern include: level of noise from coal 
transportation by truck and railroad; noise from mine ventilation fans; disruptions caused by 
such noise to the normal activities of adjacent residents/communitties; noise from Bowie No. 1 
Loadout; and, night time railroad noise in Paonia, Hotchkiss, and Delta. 


1.8.9 Reclamation 


Provide for reclamation of disturbed areas. Areas of concern include: the successful short- 


term soil stability and long-term revegetation practices; reclamation of Bowie No. 1 Mine portal; 
and, the ability to prevent or contro! damage to the environment. 


18.10 Recreation 


Minimize disturbance to recreational opportunities. Areas of concern include: disruption to 
recreational opportunities in the undeveloped areas within and adjacent to the coal lease sites 
caused by background sounds, traffic, subsidence, and accessability. 


18.11 Socloeconomics 


Address the social and economic impacts on local residents of Delta and Gunnison 
Counties. Areas of concern include: impacts to nearby communities as the result of mine 
Closures or continuation of mining and such impacts on housing, utilities, employment, public 
services, community services, and present lifestyles; the effect of mine closure on workers and 
their farnilies; the influx of new workers if production rates increase; and, the effects of 
temporary and permanent mine shutdown. 
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18.12 Surface Water and Ground Water 





identify and minimize impects to water quality and hydroiogy to maintain the integrity of 
watersheds within and surrounding the lease tract areas. Maintain adequate flows to 
drainages and ditches above underground mining activity. Areas of concern include: The 
potential to alter existing hydrologic systems; the potential to impact irrigation canals and the 
Terror Creek Reservoir by subsidence: alteration of downetream flow rates; alteration of 
existing springs and seeps; changes in water chemistry as a result of mining operations; and, 
impacts to water rights on Terror Creek, Hubbard Creek, Bear Creek, and Elk Creek. 


1.8.13 Transportation 


Address truck and train traffic impacts createc by coal mining in the North * ~rk of the 
Gunnison Valley and the potential for accidents. Areas of concern include: the amount of 
train traffic in the area; the ability of thie railroad to handle the projected tonnages of coal to be 
mined from the North Fork of the Gunnison River valley, the increase in traffic as a result of 
hauling coal to the Bowie No.1 Loadout and the Terror Creek Loadout; the need for an 
additional rail loadout facility for the Bowie No. 2 Mine; the potential for accidents involving 
increased train and truck traffic; and, the risks for accidents at railroad crossings in Delta 
County as well as along sections of State Highway 133 subject to coal truck traffic. 


1.8.14 Vegetation 


Address the impects to vegetation as a result of mining and exploration activity Areas 
of concern include: the potential effects on threatened, endangered, or sensitive plants; contro! 
of noxious weeds; and, the impacts on vegetation as a result of any subsidence or surface 
disturbance. 


1.8.15 Visual Resources/Lighting 


Minimize the impects from lights when operating at night. The concerns include: lighting 
from the facilities at the Bowie No. 1 Loadout. the Bowie No. 2 Mine, and the Sanborn Creek 
Mine 


18.16 Wetlands 


identify and minimize impects to wetiands and Waters of the U.S. Areas of concern 
include: the acres of wetiands lost through direct impact; the changes in functions of vaiues and 
wetiands and riparian areas as a result of mining and exploration activities; and, the potential 


Minimize the disruption to terrestiral wildlife and wildlife habitats Areas of concern 
include: the impacts to threatened, endangered, or sensitive species; impacts to big game 
habitat; loss of habitat and habitat effectiveness; and, impacts associated with continued and/or 
increased human activity. 
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1.9 PAST, PRESENT AND REASONABLY FORESEEABLE CUMULATIVE 
ACTIONS CONSIDERED IN THIS ANALYS'S 





A number of activities occur in the area surrounding the two lease tracts and the exploration 
license area. These activities primarily involve other coal exploration and mining activities, but 
there is also an electric transmission line, highway construction, agriculture, and logging. 


Coai exploration and mining activities have historically and are presently occurring in the areas 
to the north and south of the North Fork of the Gunnison River near the communities of Paonia 
and Somerset. See Figure 3, Historic Coal Mines and Federal Coal Lease Locations. Current 
projects within the general vicinity include the Bowie and Oxbow underground mining 
operations, as well as ongoing exploration and mining activities by Mountain Coal. These 
actions combined form the basis on which to analyze cumulative impacts. 


1.9.1 Bowie No. 1 Coal Mine 


At present, the Bowie No. 1 Mine is idle under provisions of a temporary cessation approval 
from the Colorado DMG. There is no current coal production from this mining operation. The 
Bowie No. 1 Mine is permitted with the Colorado DMG for a production rate of 1.5 million tons of 
coal per year. This operation was developed by Colorado Westmoreland Coal Company in the 
late 1970s, subsequently sold to Cyprus Coal Company who operated the mine until 1998, 
whereupon it was sold to Bowie. The Bowie No. 1 Mine was operated as a room and pillar type 
operation, with coal being hauled from the mine portal area to the Bowie No. 1 Loadout near 
Paonia. 


In 1986, an underground mine fire closed the operation. Although the Mine Safety and Health 
Administration (MSHA) subsequently allowed the mine to re-open, there remains an area of 
coal reserves to the west of Terror Creek in Federal Coal Lease Tract No. COC-37210. This 
area of coal reserves is known as the Bowie No. 1 “pod.” jhe fire severely hampered the 
access to this area, and officials frorn Bowie indicate that they have been exploring various 
scenarios that would allow access and recovery of this coal. Refer to Section 2.4.2, Alternative 
B - Offer iron Point Coal Lease as Applied for by Applicant, Section 2.5.2, Alternative C - Offer 
iron Point Coal Lease for Multi-Seam Mining, and Section 2.6.2, Alternative D - Offer tron Pc 
Coal Lease With Stipulation That There be no Subsidence in Sensitive Areas. 


1.9.2 Bowile No. 1 Coal Loadout 


The Bowie No. 1 Loadout is located northeast of the community of Paonia. This facility includes 
@ iruck Gump area, conveyors, three silos with a capacity of 6,000 tons each, and a batch 
loadout tower for loading the railroad cars. Presently, Bowie is trucking coal from the Bowie No. 
2 Mine to the Bowie No. | Loadout. This loadout was originally permitted and constructed by 
Colorado Westrnoreland Coal Company in the late 1970s to serve as the loadout from its 
mining operations (presently the Bowie No. 1 Mine). Coal is hauled currently from the Bowe 
No. 2 Mine to the Bowie No. | Loaciout with highway trucks under @ contract between Bowie 
and Savage Trucking Inc. Bowie has fied a technical revision with the Colorado DMG to 
increase the tonnage for the Bowie No. 1 Loadout up to 5 million tons per year. 
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1393 Bowie No. 2 Coal Mine 





Bowie is presently conducting coal mining operations from its Bowie No. 2 Mine, using room 
and pillar mining techniques. Coal is transported from the underground mine to the portal 
bench via a conveyor. From the portal coal storage areas, coal is loaded on trucks and hauled 
to the Bowie No. 1 Loadout. 


Bowie has filed a permit revision with the Colorado DMG for the construction and operation of a 
conveyor which wiouid transport coal from the portal bench to a proposed new coal handling, 
storage and truck loadout area adjacent to oid State Highway 133. 


The Bowie No. 2 Mine is presently permitted for 2 million tons of production using room and 
pillar mining techniques. Bowie has submitted a permit revision for a longwail system upcrade 
to the Colorado DMG. With the installation of a new longwail system, Bowie pians to increase 
production to 5 million tons per year. If Bowie is the successful bidder for the iron Point Coal 
Lease Tract, they would utilize their existing facilities to handle coal mined from this tract. 


1.9.4 Sanborn Creek Coal Mine 


The Sanborn Creek Mine, operated by Oxbow, is located northeast of the community of 
Somerset. This mine is permitted with the Colorado DMG for an annual production of up to 4 
million tons per year. 


At presemt, Oxbow is rehabilitating the Sanborn Creek Mine as a result of a shutdown in 
January of 1999 caused when elevated CO and CO, were detected in the mine ventilation 
exhaust As a result of a mine fire, the mine was sealed and flooded with water. After working 
with MSHA on safety issues and precautions, Oxbow has recently re-opened the operation. 


Coal mined by the longwaill system from the Sanborn Creek Mine is conveyed from the 
underground workings to surface coal handling and loadout facilities located immediately north 
of the community of Somerset. Recent construction has added additional coal storage 
capability along with a new batch loadout facility for train car loading. 


Oxbow is the applicant for the Elk Creek Coal Lease Tract. Oxbow has filed a technical 
revision to its current permit with the Colorado DMG and is planning to construct a new portal 
pad on their private (fee) property in Elk Creek regardless of the outcome of the lease sale for 
the Elk Creek Tract. If successful in obtaining the lease, Oxbow would use these surface 
facilities located on private surface to extend its coal mining activities into the Elk Creek Coal 
Lease Tract. 


19.5 Terror Creek Coal Loedout 


This loadout is a custom coal loadout, with coal being shipped from this facility to specialized 
customers, such as cement plants and other industrial complexes that use coal. See Figure |, 
General Location Map, tor the location of the Terror Creek Coal Loadout. The Terror Creek 
Coal Loadout is owned by Oxbow (68%) and the Bear Coal Company (12%), but the facility is 
operated by Oxbow. This loadout facility is permitted to handle approximately 150,000 tons of 
coal per year. The coal is hauled from the Somerset facilities by Oxbow-owned highway trucks 
to the Terror Creek Loadout. 
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19.7 West Elk Coal Mine 





The West Elk Mine is located south and east of the community of Somerset, approximately 3 
miles from the Elk Creek Coal Lease Tract and 6 miles from the iron Point Coal Lease Tract. 
This mine is operated by Mountain Coal Company (a subsidiary of Arch Minerals Company) 
and is permitted with the Colorado DMG. This mine was opened in the early 1980s, and a 
longwail system of operation was added in 1991. The West Elk Mine produces coal from 
several federal coal jeases, and the company has worked with the Forest Service on a number 
of exploration applications in the past. 


in 1998, Mountain Coal shipped 5.9 million tons of coal from the West Elk Mine, but projects 
that & could ship up to 7.3 million tons in 2000 and 8.2 million tons in 2005. 


1.9.8 Electric Transmission Line 


The Western Area Power Administration owns and operates the Curecanti-Rifle 230/345 kV 
electric transmission line that essentially parallels Terror Creek, west of the Bowie No. 2 Mine. 
The right-of-way for this transmission line is 125 feet in width, which includes access roads. 
The transmission line structures are stee! lattice with buried reinforced concrete bases. 


1.9.9 Highway 133 Upgrade 


State Highway 133 is located adjacent to the North Fork of the Gunnison River and is the main 
road that accesses the coal mines in the Paonia and Somerset area. This highway connects 
Hotchkiss with Carbondale, Colorado, and traverses McCiure Pass. Over the past 20 years. 
the Colorado Department of Transportation (DOT) has funded and overseen upgrades and 
relocations of this highway in an area east of Paonia to the iniet of the Paonia Reservoir. in 
1999-2000, the Colorado DOT has contracted for the upgrade of a 5 mile section of State 
Highway 133 immediately downstream of the Paonia Reservoir. This upgrade will invoive 


straightening, widening, and repaving activities Ouher routine maintenance and upgrades will 
continue in the future. 


1.9.10 Agriculture 


Agricultural activities have historically been and continue to be a prominent part of the local 
Paonia economy. Fruit production is generally confined to the valley floors and low 
mesas/erraces adjacent to the North Fork of the Gunnison River. in recent years, vineyards 
(and several wineries) have been developed and are being operated in the Paonia area. 


Sheep and cattle grazing also occurs on pastureland in the Paonia area, with summer livestock 


grazing occurring in the higher elevations above the Bowie and Oxbow operations, including 
lands within and surrounding the proposed tron Point and Elk Creek Coal Lease Tracts. 


1.6.11 Water Storage and irrigation Canais 


To serve agricultural, as well as some domestic use in the area, there are a number of water 
storage reservoirs and irrigation canals. The Terror Creek Ditch and Reservoir Company 

operates and maintains the Terror Creek Reservoir (also known as the Bruce Park Reservoir) 
and Terror Creek Canal to provide water for agricultural and domestic users on Garvin Mesa. 
The Terror Creek Reservoir and Terror Creek are shown on Figure 1. General Location Map. 
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Other canals, such as the Fire Mountain Ditch, the Deer Trail Ditch and the Steward Ditch, 
essentially parallel the North Fork of the Gunnison River to provide gravity feed irrigation water 
for agricultural purposes. 


1.9.12 Logging 


There is only minimal logging in the vicinity of the two coal lease tracts and the exploration 
license area. The Hotchkiss Ranch Company has harvested several aspen stands on their 
property which is located within and surrounding the Elk Creek Coal Lease Tract. Some 
products other than logs, such as fence posts and fue! wood, have been harvested off federal 
lands within and adjacent to the coal lease tracts and exploration license areas, but this activity 
has been limited. 








The major timber harvest activities in the region have occurred in the Stevens Gulch area, 
which is located north of the community of Paonia, Colorado. 


1.9.13 Railroad Maintenance/improvements 


The Union Pacific owns and maintains the “North Fork Branch,” the rail spur line that provides 
services to the coal mines in the North Fork of the Gunnison River valley. This spur line is 
approximately 95.5 miles in length. It originates in Grand Junction and passes through the 
communities of Delta, Hotchkiss, Paonia, and Somerset Colorado. This line serves the Bowie 
No. 1 (Converse), Terror Creek, Oxbow, and West Elk coal loadout facilities. In 1998, this spur 
line handied approximately 850 trains and hauled an estimate total of 8.6 million tons of coal 
from the various North Fork coal loadouts. The Union Pacific, as part of their normal practice, 
plans and undertakes a schedule of maintenance and upgrades on this spur line. 


1.9.14 Recreation 


There are no developed recreational facilities operated by the BLM or Forest Service on the 
proposed coal lease tracts and exploration license area. Hunting is the primary recreation 
activity within and adjacent to the proposed coal lease tracts and exploration license area. 
Other dispersed recreational activities occur in the area, but on a limited basis due to the lack of 
general sight-seeing have been mentioned as occurring. 


1.9.15 Housing Development 


In recent years, the area within and surrounding the communities of Paonia, Hotchkiss, 
Crawtord, and Delta, Colorado have experienced an influx of population and the construction of 
new housing. This region of Colorado seems to be attractive to new “migrants” because of a 
number of factors including the area's natural beauty, low land costs, sparse population, 
minimal land use controls, and low cost of living. The new housing development is “down- 
valley” from the proposed coal lease tracts and exploration license area. 


1.10 AGENCY JURISDICTIONS (PERMITS AND APPROVALS) 
Preparation of an EIS at the leasing stage and the actual mine permitting processes are related 


but distinct. An EIS is designed to explore alternatives, mitigation measures, and 
environmental impacts. The permitting processes give individual government decision-makers 
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the authority to grant approvals and issue permits with requirements and conditions to eliminate 
and/or mitigate specific adverse environmental impacts which are identified in the EIS. See 
Appendix B, Agency Jurisdictions (Permits and Approvals), for details of tentative approvals 
and permits needed for exploration and mining activity. 


A number of federal, state, and local permits and approvals would be required ci actual mining 
of the coal in the iron Point and Elk Creek Coal Lease Tracts. See Appendix B, Agency 
Jurisdictions (Permits and Approvals) . 


BLM decisions can be immediately effective and are typically issued 30 days after the Final EIS 
is issued. Forest Service decisions are usually issued with the Final EIS. Implementation 
occurs after the close of a 45 day appeal period, and a 5 day administrative stay if there are no 
appeals. 


1.11 ISSUES OUTSIDE THE SCOPE OF THIS EIS 





The two proposed coal lease tracts and the exploration license area are not located in any 
areas of critical environmental concern, in or adjacent to the corridor of a designated, eligible or 
potentially eligible wild and scenic river, prime or unique farmiands, or wilderness areas. There 
are no effects anticipated on any Forest Service trails in the area. Also, there would be no 
affects on any wild horses or burros. 


Over the past several years, there have been three possible projects in the greater area that 
could have a cumulative impact. These are the Dominquez Canyon Reservoir, AB Lateral 
Diversion, and Mount Emmons Molybdenum Mine. At this time, there are no immediate 
applications or proposals being offered. The future outlook for these projects is speculative at 
best. Consequently, they are outside the scope of this EIS. 


On February 11, 1994, the President issued Executive Order 12898 on environmental justice in 
minority and low income populations. The purpose of the Order is to identify and address, as 
appropriate, disproportionately high and adverse human health and environmental effects of 
programs, policies or activities on minority or low income populations. There are no low income 
or minority populations that could be disproportionately affected by the proposed actions. 


Some issues identified during scoping were not carried forward in the analysis because they 
were determined to be outside ihe scope of the ElS, not address the purpose and need, or be 


outside the agencies’ jurisdiction. 
A few examples of these types of issues are listec’ below: 


» The EIS should disclose that Oxbow Carbon and Minerais previously requested the 
BLM to investigate whether or not there could be a lease option sale prior to 
conducting the EIS, and the reasons for this request: those being that since 
allegations had been made by credible parties that Bowie Resources Lid.; intended 
to bid on Oxbow’'s proposed lease of federal coal reserves in the Elk Creek Tract, 
and since the mine operators are paying the third-party contractors developing the 
EIS, that Oxbow wanted to resolve the competitive bid process prior to paying for 
the EIS. 


+ Money invested by Bowie and Oxbow will sway the EIS. 
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» We need health studies dealing with sleep deprivation, especially in children. 


» We must do everything to maintain the balance between coal, agriculture, 
recreation, tourism, and to preserve the uniqueness of this valley. 





» | would like to see an in depth study done on the three major companies, (Bowie, 
honesty of these companies based on past performance. And | would like to see 
this information made available to the public. 


» Should corporate responsibility be considered by the community? 
» Have local mines paid their bills on time and followed the applicable rules and laws? 
» To what extent have they been good and/or bad neighbors? 


» How about researching methane gas recovery to prevent another mine-closing 
explosion. A project could be developed to convert the gas to a utility heating piant. 


» | would like to inform the people that approximately 80% of the electricity in the U.S. 
is produced with coal. 


» Would government subsidies be required if agencies didn't lease for coal? 
>» Can we have a broader discussion on energy alternatives and job alternatives? 


» We must be weary of all seeking in roads and to foray in pursuit of short sided 
ambition. Pandering for businesses and corporations must cease. 
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2.0 ALTERNATIVES INCLUDING THE PROPOSED ACTION 





2.1 INTRODUCTION 


The discussion of alternatives is the foundation of the Environmental impact Statement (E!/S) 
process (see 40 CFR 1402.14). The Bureau of Land Management (BLM) and the USDA Forest 
Service (Forest Service) have explored and evaluated numerous ideas and options during the 
selection and development of the alternatives which include a No-Action Alternative and the 
actions as proposed by the applicants for the exploration license and the coal lease tracts. In 
total, four alternatives (including the No-Action Alternative) have been developed for evaluation 
in this Els. 


This chapter also includes reciarnation, management, mitigation, and monitoring measures 
which would be associated with the implementation of any of the action alternatives. The 
environmental consequences associated with each of the alternatives are analyzed in Chapter 
3, Environmental Analysis. 


The BLM and the Forest Service used engineering, reclamation, and environmental baseline 
and background information and data to develop this EIS document. There have been visits to 
the existing Bowie No. 2 Mine, the Sanborn Creek Mine, and the West Elk Mine by agency 
personnel and the third-party contractor. These visits have resulted in familiarity with the 
existing mining, the surrounding area, and an insight regarding future mining in the region, as 
proposed, as well as a working understanding regarding the range of possible alternatives. 


2.2 FORMULATION OF ALTERNATIVES 


Alternatives were developed and analyzed to respond to the purpose for and need of the 
proposed actions, to address social and environmental issues, to respond to public and agency 
concerns and input, and to satisfy regulations of the National Environmental Policy Act (NEPA). 


The interdisciplinary (ID) team of the BLM and the Forest Service met on June 17, 1999 to 
consider possible alternatives with regard to this EIS. A number of ideas and options were 
identified; some were eliminated from consideration if they clearly could not meet the proposal 
objectives or address the issues. 


The objective of developing and reviewing alternatives for this EIS is to provide BLM and Forest 
Service decision-mekers and the public with a range of reasonabie alternatives for 
consideration. One of those alternatives is the No-Action Alternative, which NEPA requires to 
be discussed in any EIS document. 


Under the action alternatives, the BLM would hold coal lease sales for the Iron Point and Elk 
Creek Coal Lease Tracts, subject to coal lease stipulations of the BLM and the Forest Service 
and any coal lease stipulations developed as part of this EIS process. Each of the action 
alternatives (B, C and D) by design apply coal lease stipulations. Any coal lease tract offered 
for competitive sale would be bound by the conditions of the standard lease form (see Appendix 
H, Standard BLM Coal Lease Terms, Conditions and Stipulations), restrictions developed from 
application of the unsuitability criteria (see Appendix C, Unsuitability Analysis Report - Iron Point 
Coal Lease Trac’ (C-61209)), and Appendix D, Unsuitability Analysis Report - Elk Creek Coal 
Lease Tact (C-61357), and Forest Service stipulations for coal leasing (see Appendix |, Forest 
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Service Stipulations - iron Point Coal Lease Tract (C-61209), and Appendix J, Forest Service 
Stipulations - Elk Creek Coal Lease Tract (C-61357)). The lease-by-application (LBA) process 
is, by law, an open, public, competitive, sealed-bid process whereupon the coal lease would be 
granted to the highest qualified bidder. 


Following the completion of the NEPA process, and issuance of Records of Decision, if 
approved, the BLM would hold coal lease sales. The lessees who are successful in obtaining 
the coal lease tracts must provide engineering detail, along with reclamation and closure plans, 
designed to comply with terms, conditions, and stipulations applied to the iease as a result of 
the NEPA analysis to the Office of Surface Mining Reciamation and Enforcement (OSM) and 
the Colorado Division of Minerals and Geology (DMG). Prior to any mining activities within the 
lease boundaries, the detailed design, operation, and reclamation activities of the lessee(s) 
must meet OSM and Colorado DMG permitting regulations and guidelines. Such assurances 
would be required to obtain the necessary permits and approvals to conduct actual mining 
operations. 


The BLM and the Forest Service, with input from the OSM (cooperating agency), have explored 
and objectively evaluated numerous project alternatives. The federal agencies used 
information developed during scoping to analyze potential alternatives. The objective of this 
discussion was to develop a reasonable array of alternatives for analysis in the Draft EIS. 





As a result of this deliberation, the agencies have chosen four alternatives (No-Action plus three 
action alternatives) for consideration in the Draft EIS. The selection of these alternatives does 
not preclude the modification, addition, or deletion of an alternative in the Final EIS. 


The following is a brief synopsis of the alternatives analyzed in this EIS: 


+ Alternative A - No-Action Alternative. This alternative assumes no leasing would 
occur and that the exploration license would be denied. in addition, this alternative 
presents the existing conditions in the North Fork Valley and would represent a 
baseline for impact analysis. It assumes a production at the Bowie No. 2 Mine of 2 
million tons per year and production of 4 million tons at Oxbow’'s Sanborn Creek Mine. 
This alternative does not consider the interruption of coal production at the Sanborn 
Creek Mine due to the recent mine fire. 


+ Alternative B - Proposed Action. This alternative was generated based on the 
original coal lease applications submitted by Bowie and Oxbow. The proposed action 
for the iron Point Coal Lease Tract assumes a northern boundary south of the Terror 
Creek Reservoir, along with an area that would provide access under Terror Creek to 
coal reserves to the west of Terror Creek in existing federal coal lease number C- 
37210. Production from the iron Point Coal Lease Tract was assumed to be 5 million 


tons per year via longwall mining techniques. 


The Elk Creek Coal Lease Tract includes 40 acres added to the proposed lease tract 
in Section 32 (the northeast corner of the lease tract). This is acreage added to the 
lease tract by the BLM. Production from the Elk Creek Coal Lease Tract was 
assumed to range from 4 to 6 million tons per year. Coal mining would be 


accomplished by longwall mining techniques. 


» Alternative C - Multiple Seam Mining. This aliernative is similar to Alternative B, 
with the inclusion of additional reserves in the B coal seam in the iron Point Coal 
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Lease Tract, as well as additional surface area and reserves that are located between 
the iron Point and Elk Creek Coal Lease Tracts. An area was also added to the Iron 
Point Coal Lease Tract in the Terror Creek drainage to facilitate the location of 
possible entries beneath Terror Creek to access coal in the Bowie No. 1 pod. These 
coal reserves are located in the existing federal coal lease C-37210. See Figure 3, 
Historic Coal Mines and Federal Coal Lease Locations. \n Alternative C, mining would 


be completed by longwall techniques, and annual coal production would be the same 
a@s outlined in Alternative B. 





>» Alternative D - Subsidence Protection. This alternative would be the same as 
Alternative C with the limitation that there would be no subsidence under Terror Creek, 
Hubbard Creek, or the Curecanti-Rifle 230/345 kV electric transmission line. 


Atternatives B, C, and D analyze the development of the coal lease tracts under reasonably 
foreseeable scenarios. These scenarios are judged by the agencies to be essentially “best 
estimate” mining plans which account for the competitive nature of coal leasing. It is assumed 
that for each lease tract, coal could be mined to the tract boundaries using longwaill extraction 
techniques with continuous miner development and standard industry practices. See Appendix 
F, Overview of Underground Coal Mining. 


For the Elk Creek Tract, it is foreseen that coal from the D seam could be extracted from a 
series of north-south oriented longwaill panels. in the Iron Point Tract, coal from the D seam 
could be accessed by east-west oriented longwaill panels in the southern portions of the tract, 
and by north-south paneis in the northern portions. Alternatives C and D also consider mining 
the B (lower) coal seam in the Iron Point Tract. The B sear reserves could be accessed in a 
similar configuration as the D seam. 


if another party would be the successful bidder, the BLM and the Forest Service have 
determined that the most probable course of action would be that the leases be accessed 
through existing portals. in the unlikely event that a lessee would wart to construct a new and 
separate portal facility, a supplemental NEPA analysis would be required to determine the 
impacts resulting from such action. The analyses in Chapter 3 are based on assuming longwail 
mining and subsequent subsidence would occur. 


The information and data submitted in the coal lease applications by Bowie and Oxbow do not 
constitute a formal underground mining permit application package (PAP) to either the OSM or 
the Colorado DMG. This coal lease application information has been used solely to develop an 
impact analysis in the E!S. Its use is intended to illustrate one possible pian for developing 
federal coal reserves on the lease tracts and does not imply that either Bowie or Oxbow would 
be given any preference in the event that lease sales are heid. 


Alternative B, C, and D also analyze the effects of issuing the exploration license according to a 
potential development scenario. Figure 4, iron Point Exploration Plan, shows potential locations 
of exploration drill holes. The locations are estimates but are very close approximations to 
where the drill holes would be located. Most of the proposed locations have been visited and 
the potential sites located to minimize potential impacts. 


The details of Alternatives A, B, C and D are set forth in the following sections. All of the action 
alternatives are consistent with the Grand Mesa, Uncompahgre and Gunnison Forest Plan. 
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Prior to initiating any work involved with any approved action alternative(s), the applicable 
lessee(s) must not only file and secure the necessary permits, but also must file reclamation 
performance securities with the Colorado DMG for any exploration or mining activities. These 
securities would not be released until the Colorado DMG determined that adequate closure and 


reclamation have been successfully completed. 
23 ALTERNATIVE A: NO-ACTION ALTERNATIVE 








NEPA requires that an EIS discuss the No-Action Alternative. This section outlines the No- 
Action Alternatives for the iron Point Exploration License, the iron Point Coal Lease Tract, and 
the Elk Creek Coal Lease Tract. 





2.3.1 Alternative A: No-Action Alternative - iron Point Exploration License 


Under this alternative, approval for the exploration license would be denied. The No-Action 
Alternative would preclude any exploration in the iron Point exploration plan area. 


2.3.2 Alternative A: No-Action Alternative - iron Point Coal Lease Tract 


Under the No-Action Alternative, the iron Point Coal Lease Tract COC-61209 would not be 
offered for competitive sale at this time. For purposes of this E!S analysis, the No-Action 
Alternative assumes that the federal mineabie coal in the proposed lease area would not be 
mined. 


if the decision would be not to lease, it would be assured for this ES that Bowie would 
continue mining its fee (private) coal reserves. 


The following describes current activities for the Bowie No. 2 Mine should the No-Action 
Alternative be selected for the iron Point Coal Lease Tract. This discussion would serve as a 
baseline against which to compare the effects of action alternatives. 


Project Location. The Bowie No. 2 Mine is located approximately five miles northeast of 
Paonia, north of State Highway 133, and is situated at an elevation range of approximately 
6,000 to 8,000 feet. See Figure 1, Genera! Location Map. 


Nature of Coal and Coal Reserves. Bowie is presently mining coal reserves from the D seam. 
The D sear ranges in thickness from 8 to 16 feet, with an average mineabie thickness of ten 
feet. Bowie also has B seam coal reserves that could be mined from the Bowie No. 2 Mine. 


The average run-of-mine coal quality for the D coal sear, on an as-received basis, follows: 


BTU/pound: 12,000 
Moisture 910% 
Ash 7-8% 

Sulfur: <0.5% 


As of May 1999, the Bowie No. 2 Mine has approximately 5 to 6 million tons of mineable D coal 
within its approved permit area. 





North Fork Coal ¢ Draft Environmental impect Statement 











September 1990 Chapter 2 Page 2-5 


Surface Facilities. The Bowie No. 2 Mine is an existing underground mining operation. The 
mine portals and major surface facilities are located about 800 feet above old State Highway 
133 at an elevation of approximately 6,860 feet where the D seam subcrops. The surface 
facilities consist of sediment control structures, coal handling facilities, support facilities for mine 
operations, and other related facilities. 











Coal mined from the Bowie No. 2 Mine is trucked to the Bowie No. 1 Loadout northeast of the 
town of Paonia, Colorado. See Figure 1, General Location Map. The Bowie No. 1 Loadout is 
an existing unit train loadout facility. 


Bowie also plans to construct a conveyor belt from the existing Bowie No. 2 portal area surface 
facilities to a location immediately adjacent to the oid State Highway 133. Al this lower location, 
next to the old state highway, @ coal storage and truck loadout area would be constructed. Al 
this new storage facility, coal can be loaded directly into trucks and hauled to the Bowie No. 1 


Loadout, thus eliminating truck use of the relatively steep and windy road from the portal pad to 
old State Highway 133. 


Mining Techniques. Presently, room and pillar underground mining techniques are used to 
mine the D coal seam at the Bowie No. 2 Mine. See Appendix F, Overview of Underground 
Coal Mining, tor a detailed discussion of room and pillar mining techniques. Coal is loaded from 
the working face by continuous miners into shuttle cars that transport coal to an underground 
conveyor belt loading point. This underground conveyor belt transports the coal to the surface. 
As part of mining, approximately two to three feet of coal is left to support the mudstones that 
are located immediately above the coal seam. 


Bowie is proceeding with development work for the installation of a longwall system at the 
Bowie No. 2 Mine. It is planned that this longwall system will be installed in private coal at the 
operation sometime in 1999. Al present, development of the initial longwall paneis is being 
conducted at the Bowie No. 2 Mine. A detailed discussion on longwall mining techniques ie set 
forth in Appendix F, Overview of Underground Coal Mining. 


Operating Schedule. Bowie minirg operations are presently conducted on four-ten hour 
production shifts (Monday-Thursday) and three-thirteen hour shifts (Friday-Sunday). Mining is 
conducted 365 days per year. With the installation of a longwall system, Bowie plans to 
maintain the same operating schedule. 


Production Schedule. The Bowie No. 2 Mine is permitted with Colorado DMG to mine 
approximately 2 million tons of coal per year. 


Ares tor Surtace Facilities. Approximately 70 acres were disturbed for the construction of 
surtace facilities for the Bowie No. 2 Mine. This includes the portal facilities, the haul road from 
the portal facilities to old State Highway 133, a utility corridor for a waterline and powerline, 
underground development waste rock (gob) facility, topsoil stockpile, and sediment contro! 
facilities. An estimated 10 to 15 acres will be needed for the installation of a new conveyor fromm 
the portal pad area to a location adjacent to old State Highway 133, the construction of a coal 
storage/truck loadout facility, and the related sediment contro! facilities. 


Project Life. The project life of the Bowie No. 2 Mine would depend on the production rate 
from the operation. Al a production level of 2 million tons per year from a room and pillar 
operation, the Bowie No. 2 Mine has approximately four to five years of D coal seam reserves. 
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With the installation of longwail system, the remaining D coal sear reserves provide only about 
one and a half years of operations without accessing the underlying B-searn. 


Employment. in 1998, with room and pillar mining techniques, the Bowie No. 2 Mine 
eamcloyed an annual average of approximately 157 people. 


Coal Transportation. Ai present, Bowie contracts its coe lage to Savage Industries Inc. 
(Savage). Coal is being hauled in highway trucks with a capacity of approximately 28 tons of 
coal from the Bowie No. 2 portal area to the Bowie No. 1 Loadout. 





Upon completion of the new conveyor and the coal storage and truck loadout facility adjacent to 
old State Highway 133, the coal haulage distance would be shortened, but Savage would 
continue to haul using their 2B-ton trucks. 


Employee/Supply Transportation. Access to the Bowie No. 2 Mine is via State Highway 133. 
See Figure 1, General Location Map. 


Operational materials, consisting primarily of mine roof support materials (roof bolts and timber) 
fuel, and rock dust (finely-ground limestone), are delivered to the mine on a regular basis. 
These materials would be shipped from remote sources (Grand Junction, Salt Lake City, 
Denver). Listed in Table 2-1, Materials and Supplies - Bowie No. 2 Mine (@ 2 million tons per 
year), are the major consumabie items for the Bowie No. 2 Mine: the table shows the estimated 
materials and supplies for annual production of 2 million tons of coal per year. 





Table 2-1 
Materiais and Supplies - Bowie Nc. 2 Mine 
(@ 2 million tons per yeer) 























Consumables | Daily Use | AnnusiUse | Physical Form Truck Shipments 
Weekly Yearty 

Root Bolts (tons) . 1,500 Stee 1.25 65 
Fuel (gallons) 150 55,000 Liquid 0.2 10 
Rock Dust (tons) 10 4,000 Powder 3 150 
Timbers 3 10,000 Crib Blocks 0.5 25 























Note: These figures represent materials and supplies for room and pillar mining. 














Water Use and Requirements. Water demand at the Bowie No. 2 Mine varies annually, 
seasonally, and even daily throughout the life of the operation. Presently Bowie has a variety of 
water rights including 0.5 cfs (362 acre-feet per year) from the Deer Trail irrigation Ditch. Water 
withdrawais from the Deer Trail Ditch are used at the mine for varying operational needs such 
as surface dust contro! which is weather dependent. Al present, the underground workings at 
the Bowie No. 2 Mine are essentially Gry. Under normal usage, the Bowie No. 2 Mine uses 
approximately 59 acre-feet per year for mining purposes and approximately 6 to 7 acre-feet per 
year for domestic purposes. 





Power Supply. -Bowie obtains its electric power from the Delta-Montrose Electric Association. 
Bowie has a substation located along the existing distribution/transmission line in the North Fork 
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of the Gunnison River valley. Electricity is transmitted to the surface facilities via a powerline 
that has been constructed up the slope. The powerline has been designed to minimize any 
raptor electrocutions. 








Reclamation. A discussion of reclamation appropriate to underground coal mines in Colorado 
is set forty in Section 2.9, Reclamation Measures. 


23.3 Alternative A - No-Action Alternative - Elk Creek Coal Lease Tract 


Under the No-Action Ahernative, the =Ik Creek Coal Lease Tract COC-61357 would not be 
offered for competitive sale at this time. For purposes of this ES, the No-Action Alternative 
atsumes that the fedaral mineable coal in the proposed lease area would not be mined. 


if the decision would be not to lease, it is assurned for this E/S that Oxbow would continue its 
present mining of the B seam a ihe Sanborn Creek Mine and would still develop the Elk Creek 


portal area, which is located on private surface, in order to mine the D seam coal reserves from 
their fee (private) coal area. 


The following discussion portrays the current activities of Oxbow should the No-Action 
Ahternative be implemented for the Elk Creek Coal Lease Tract. This discussion serves as a 
baseline against which to compare the effects of action alternatives. 


Project Location. The Sanborn Creek Mine and its related surface facilities are located 
immediately north and northeast of the community of Somerset, Colorado. The surface 

facilities are located on Oxbow’'s private lands north of State Highway 133, at an elevation 
range of approximately 6,000 to 6,100 feet. See Figure 1, Genera! Location Map. 


Nature of Coal and Coai Reserves. Oxbow is presently mining coal reserves from the B 
seam. in this area, the B seam thickness ranges up to 24 feet with an average mineabie 
thickness of 10 to 14 feet. 


The average run-of-mine coal quality for the B seam on an as-received basis is as follows: 


BTU/Pound: 12,500 
Moisture 8-9% 
Ash 6-7% 
Sulfur: <0.5% 


The Sanborn Creek Mine has approximately 8 to 12 million tons of mineable B seam coal within 
its approved permit area. 


Once the B seam coal reserves are extracted trom the Sanborn Creek Mine, Oxbow plans to 
mine D seam reserves, on its fee lands adjacent to the Elk Creek Coal Lease Tract. in this 
area, the 6 and C seams have been previously mined by U.S. Stee! Corporation (see Appendix 


G, Historic Coal Mining Activity). The D seam is approximately 250 to 300 feet above the B 
seam 


The average run-of-mine coal quality analysis for the D seam on an as-received basis is 
expected to be: 
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BTUPound: 12,500 
Mossture: 910% 
Ash 7-8% 

Sulfur. 0.5% 














There are approximately 4 to 5 million tons of D sear mineabie coal on Oxbow’'s Elk Creek fee 
property. 


Surface Facilities. The Sanborn Creek Mine is an existing mining operation. The surface 
facilities consist of coal handling facilities, mine support facilities, sediment contro! structures. 
and other retated facilities. 














Coal mined from the Sanborn Creek operation is transported via surface conveyor from the 
portal facility to the Oxbow coal handling and loadout facility located immediately north of the 
town of Somerset. Colorado. This facility includes an existing unit train loadout. 


Mining Techniques. The Sanborn Creek Mine utilizes a iongwail system for coal extraction. A 
detailed discussion on longwail mining techniques is set forth in Appendix F. Overview of 
Underground Coal Mining. 


Oxbow plans to utilize the longwail mining system to complete the B seam extraction in the 
Sanborn Creek Mine, then relocate the longwail system to recover D seam reserves from 
Oxbow’'s fee land located adjacent to the Elk Creek Coal Lease Tract. 





Operating Schedule. The Sanborn Creek Mine operates three-eight hour shifts per day, 
seven Gays per week, 356 days per year. The mine has 11 holidays. 


Production Schedule. The Sanborn Creek Mine is permitted with Colorado DMG to mine 
approximatety 4 million tons of coal per year. 


Area tor Surface Facilities. Approximately 95 acres are utilized for Oxbow surface facilities. 
This includes the coal handling, crushing, and loadout facilities located immediately north of 
Somerset, as well as a hooded overland conveyor system to the portals of the Sanborn Creek 
Mine. These facilities also include miscellaneous items such as underground development 
waste rock (gob) engineered filis, topsoil stockpiles, and sediment contro! facilities. 









Oxbow plans to open a new portal facility to be called the Elk Creek portal to be located on 
Oxbow’s private lands. The Elk Creek portal would involve a total of approximately 25 acres 
(including about 10 acres of existing disturbance and 15 acres of new disturbance) and would 
be used to support mining operations from the proposed Elk Creek portal located on Oxbow’s 
fee surtace. The other existing Oxbow facilities, including the coal handling and loadout 
faciities, maintenance facilities, office, bath house, and other ancillary facilities would continue 
to be utilized for the proposed mining through the Elk Creek portal. 


Development of the Elk Creek portal on Oxbow's fee property would occur concurrently with the 
longwaill mining in the Sanborn Creek Mine. Once mining is exhausted in the Sanborn Creek 
Mine, the longwall system (shear machine, longwail shields, chain conveyor, etc.), would be 
transported from the Sanborn Creek Mine into the Elk Creek Mine. The Elk Creek Mine would 
simply represent a continuation of current operations at the Sanborn Creek Mine. 
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Project Life. Ai a production rate of 4 million tons per year, the mining life of the B seam coal 
reserves in the Sanborn Creek Mine is approximately two to three years. Adding the D seam 
fee coal on Oxbow’'s property adjacent to the Elk Creek Coal Lease Tract, an auditional two to 
three years of operation can be achieved. 


Employment. in 1996, Oxbow had approximately 175 regular, full time employees, plus 40 
contract miners, and 20 to 30 construction/contractor personnel. 


Coal Transportation. Oxbow operates a unit train loadout at its existing facilities. Coal is 
transported from the underground operation to this unit train loadout via conveyor belt. In 
addition, Oxbow owns a fleet of coal hauling trucks, with a capacity of hauling 28 tons of coal 
per truck. These trucks are used to haul approximately 150,000 tons of coal per year to the 
Terror Creek Loadout, which is approximately four miles to the west of the Oxbow surface 
facilities at Somerset. This coal is sized for miscellaneous industrial and defense contracts, as 
well as for local domestic home heating uses. 


Employee/Supply Transportation. Access to the Oxbow operation is via State Highway 133. 


Operational materials, consisting primarily of mine roof support materials (roof bolts and 
timbers), fuel, and rock dust (finely-ground limestone), are delivered to the mine on a reguiar 











Denver). Listed in Table 2-2, Materials and Supplies - Oxbow Operation (@ 4 million tons per 
year), are the major consumabie items that would be required for the Oxtow mines for the 
annual production rate of 4 million tons of coal per year. 


basis. These materiais would be shipped from remote sources (Grand Junction, Salt Lake City, 


























Table 2-2 
Materials and Supplies - Oxbow Operation 
(@ 4 million tons per year) 
Consumables | DailyUse | AnnusiUse | Physical Form Truck Shipments 
Weekly Yearty 
Root Bolts (tons) 4 1,100 Stee! 1 50 
Tienders 80 30,000 Crit Blocks 15 75 
Fue! (gallons) 650 240,000 Uquid 14 70 
Rock Dust tons) 8 2.800 Cowoer 2 100 























Water Use and Requirements. Water demand at the Oxbow operation varies annually, 
seasonally, and even daily during mining operations. Presently, Oxbow has two water rights 
totaling 0.9 cfs (652 acre-feet per year) right from the North Fork of the Gunnison River. Water 
withdrawals from the North Fort >f the Gunnison River are used at the mine and also as a 
water source for the town of Somerset. Oxbow handles about 150 to 190 acre-feet per year 
during mining. A portion of this water is used for underground dust control; the rest is 
discharged to the North Fork of the Gunnison River under an approved Nationa! Pollutant 
Discharge Elimination System Permit. in addition, Oxbow uses approximately 6 to 7 acre-feet 
per year for domestic use. 


Power Supply. Oxbow obtains its electric power from the Delta-Montrose Electric Association. 


Oxbow maintains three substations located within its surface tacilities near Somerset, Colorado, 
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and downloads electricity from an existing distribution/transmission line in the North Fork of the 
Gunnison River valley. A fourth substation would be added at the Elk Creek portal area. 











Reclamation. A discussion of reclamation appropriate to the underground coal mines in 
Colorado is set forth in Section 2.9, Reclamation Measures. 


24 ALTERNATIVE B - PROPOSED ACTIONS 
24.1 Alternative B: iron Point Exploration License 


On May 12, 1996, an exploration license plan was submited to the BLM in accordance with 43 
CFR 3410. The exploration license area is shown on Figure 4, iron Point Exploration Plan. The 
area encompasses approximately 6,053 acres, primarily on National Forest System lands. 


Exploration licenses can be granted for the exploration of unieased federal coal deposits. 
Pursuant to the Mineral Leasing Act of 1920, as amended, and to 43 CFR 3410, interested 
parties can participate with the original applica in a program for exploration of unieased 
federal coal. Any party electing to participate in an exploration license program must share ail 
costs on a pro rata basis with the applicant and with any other party or parties who elect to 
participate. 


On June 17, 1996, the BLM published a Notice of invitation in the Delta County independent in 
accordance with 43 CFR 3410.2-1(c)(1) describing the exploration license pian area and inviting 
any parties who are interested to participate in the exploration program. Ark Land Company 
(an affiliate of Mountain Coal Company) elected to participate in this exploration program. 


The applicant proposes to drill 26 exploration holes as shown on Figure 4, fron Point 
Exploration Pian. oles would be rotary drilled to predetermined depths, cased as necessary, 
and the coal zone would be cored. 





Exploration would be accomplished with one of the following methods: 


> Ae 
+ Air with water injection 
» Water with synthetic polymer lubricant 


Drilling would be accomplished with two types of rigs. The first, a truck mounted rotary such as 
a Gardner Denver 2000, and the second, a truck mounted Longyear 44 or equivalent One 
mobile field office trailer, approximately 8x28 feet, would be used as a core logging facility and 
would be moved with the rig from location to location. 


The drilling rigs would be accompanied by a 3,000-galion water truck, a flatbed service truck, 
and smaiier pick-up trucks as necessary for service and transportation to and from the drilling 
sites. A 10,000-galion o: <nilar water truck might be used as on-site storage to mirmize the 
need for water trucks to travel over wet roads during inclement weather. 


To further reduce water truck traffic on dirt roads, water would also be pumped to 

certain drill hole locations, or a central storage point, via high pressure hoses. A pump wouid 
be placed in a horse trough and located adjacent to certain stock water ponds or Hubbard 
Creek. The horse trough would prevent any oll, grease, or fuel from escaping to the water 
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source. One pump site on Hubbard Creek would require helicopter transport of the pump and 


Some or aii of the drill holes may be geophysically logged. The equipment necessary for such 
work is ty“ically mounted in a full size Suburban-type 4x4. 


To the extent possible, existing roads would be used for access and, where available, disturbed 
sites (wide spots, borrow pits, etc.) would be utilized for drilling sites. Some drill holes may 
require helicopter access. Approximately two miles of access roads may be required if all 26 
holes shown on Figure 4, Iron Point Exploration Pian, are drilled. With these access roads, it is 
estimated that 2 to 3 acres would be affected. These new roads would be temporary, for 
Grilling access only, and would be reciairned in accordance with applicable BLM and Forest 
Service standards for temporary access roads and in compliance with performance standards 
of the Colorado DMG for light use roads. Each individual drill pad would require about 0.25 
acres of surface disturbance. For 26 drill holes, an estimated 6.5 acres would be affected. in 
total, disturbance from exploration activities would be less than 10 acres. 





Roads would be consiructed using a Caterpillar D-9 class dozer, or equivalent, or smaller track- 
mounted dozers, and a proportionately sized backhoe such as a John Deere 410C. Most 
existing roads were constructed originally for coal exploration purposes, but they may require 
regrading, replacement of culverts, etc., for renewed drilling access use. A backhoe and/or a 
motor grader would be adequate to assist with this minor maintenance work. 


The applicant contemplates modifying two exploration drill holes, identified as IP99-8 and |P99- 
10, for future groundwater monitoring wells. See Figure 4, iron Point Exploration Pian. 


Drilling and access road/site preparation work would begin as soon as possible after an 
exploration license is granted, weather permitting and in compliance with wildlife stipulations. 
Drilling and geophysical logging activities must occur within the two-year period allowed for 
under exploration license approvals. 


Exploration drill hole plugging and sealing would be contemporaneous with the drilling program. 
When no longer needed for any drilling or geophysical logging activities, the drill sites would be 
reclaimed. Reclamation for exploration activities would consist of plugging and capping drill 
revegetating disturbed sites with grasses and shrubs. Experience shows that drill pads reclaim 
within three to five years. 








Exploration activities would be controlled by Forest Service surface use stipulations. See 
Appendix |, Forest Service Stipulations - iron Point Coal Lease Tract (C-61209). 


Any exploration would also comply with the rules and regulations regarding exploration. Any 
surface disturbing activities associated with the exploration license area would also be subject 


to reclamation bonding by the appropriate agencies. 


24.2 Alternative B - Offer iron Point Coal Lease Tract as 
Applied for by Applicant 


This action alternative would offer the iron Point Coal Lease Tract for competitive leasing. The 
tract would contain approximately 3,403 acres of federal coal in the Iron Point Tract, with an 
estimated 24 million tons of recoverable D coal seam reserves. Bass on the unsuitability 
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criteria discussed in Appendix C, Unsuitability Analysis Report - iron Point Coal Lease Tract (C- 
61209), mining would be restricted or limited under the Curecanti-Rifle 230/345kV electric 
transmission line. 





The reasonably foreseeable development scenario for the iron Point Tract is discussed in 
Section 2.2, Formulation of Alternatives. 


The following presents additional information regarding the Iron Point Coal Lease Tract: 
Project Location. See Figure 5, Alternative 8. 


Nature of Coal and Coal Reserves. The coal reserves are in the D seam of the Mesa Verde 
Formation. An estimated 24 million tons of recoverable reserves are contained within this lease 
tract for the D seam. 


Surface Facilities and Equipment. The existing surface facilities of the Bowie No. 2 Mine 
would be used, along with the planned construction of a new overiand, covered conveyor, and a 
coal storage/truck loadout facility on private property. The coal storage and loadout facility 
would be adjacent to old State Highway 133. The lessor may establish several improvements 
on the lease tract, including an exhaust shaft in the Hubbard Creek drainage and degasification 


boreholes (one assumed for each proposed longwaill panel). To the extent possible, existing 
roads would be used for the ventilation shaft and degasification boreholes. 


Mining Techniques. Longwall mining would be planned for the lease. 


Operating Schedule. Same as currently undertaken by Bowie No. 2 Mine. See Section 2.3.2 
No-Action Alternative - iron Point Coal Lease Tract (COC-61209). 


Production Schedule. A projected 5 million tons of coal per year could be extracted from the 
lease. The actual tonnage could be less, dependant on market conditions. 


Area for Additional Surface Facilities. Other than possibly three exhaust shafts and 
degasification boreholes, and the access to these locations, no new surface disturbance is 
planned. Disturbance for an individual exhaust shaft would be less than one acre. Similarly, 
degasification boreholes would be similer to exploration drill holes, averaging less than 0.25 
acre of disturbance per site. However, depending on where the exhaust shafts and 
degasification boreholes are located, there could be additional disturbance associated with 
access road construction to the sites. Existing access roads would be used to the extent 
practicable. 


Project Life. At 5 million tons of coal per year of production, the project life for extraction of the 
D coal searn from the iron Point Coal Lease Tract would be approximately five years of 
operation. However, at reduced production, the project life would be extended. 


Employment. An operation involving iongwail mining of the coal in the Iron Point Coal Lease 
Tract would employ an estimated 168 people. 


Coal Transportation. Coal would be transported via the newly constructed conveyor to a coal 
storage/truck loadout facility near old State Highway 133. These facilities are located on private 
ground. The coal would then be trucked to the Bowie No.1 unit train loadout. 
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Employee/Supply Transportation. Generally the same as Alternative A with some increases 
for the higher production rate. See Section 2.3.2, No-Action Alternative - iron Point Coal Lease 
Tract (COC-61209) and Table 2-3, Materials and Supplies - Bowie No. 2 Mine (@ 5 million tons 
per year).. 














Table 2-3 
Materials and Supplies - Bowie No. 2 Mine 


(@ 5 million tons per year) 























Consumables | Daily Use | AnnusiUse | Physical Form Truck Shipments 
Weekly Yearly 

Root Bolts (tons) 5 1,800 Stee! 2 100 

Fue! (gallons) 250 90,000 Liquid 0.25 14 

Rock Dust (tons) 15 5,000 Powder 5 200 

Timbers 120 40,000 Crib Blocks 2 100 


























Note: Numbers represent an annual production rate of 5 million tons of coal (longwail). 





Water Use and Requirements. Generally the same as Alternative A. See Section 2.3.2, No- 
Action Alternative - iron Point Coal Lease Tract (COC-61209). Water use for mining purposes 
is estimated to increase to 145 acre-feet per year as a result of the higher production. 


Power Supply. Same as Alternative A. See Section 2.3.2, No-Action Alternative - iron Point 
Coal Lease Tract (COC-61208). 


Reclamation. Same as Alternative A. See Section 2.3.2, No-Action Alternative - iron Point 
Coal Lease Tract (COC-61209). 


24.3 Alternative B - Offer Elk Creek Coal Lease Tract as 
Applied for 


This action alternative wouid offer for competitive lease approximately 3,863 acres of federal 
coal in the Elk Creek Coal Lease Tract, containing approximately 21 million tons of D coal seam 
recoverable reserves. 


The mine plan presented urder this reasonably foreseeable development scenario was 
developed from a mine plan submitted by Oxbow in their coal lease application. This plan 
would represent a logical extension of current Oxbow mining operations into the Elk Creek Coal 
Lease Tract. 


This proposed action scenario is used tc estimate the surface impacts of mining the coal on the 
Elk Creek Coal Lease Tract. This reasonably foreseeable development scenario anticipates 
that the Elk Creek portal would be constructed on Oxbow’'s Elk Creek fee lands to gain access 
to Oxbow’s Elk Creek fee coal, followed by access to the Elk Creek Coal Lease Tract. 





The following presents information regarding the Elk Creek Coal Lease Tract: 
Project Location. See Figure 1, General Location Map. 
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Nature of Coal and Coal Reserves. An estimated 21 million tons of recoverable reserves are 
contained within this lease tract for the D seam. 









Surface Facilities and Equipment. in order to develop the Elk Creek Coal Lease Tract, 
Oxbow plans to open a new portal to be called the Elk Creek Mine portal and mine their fee 
coal. This portal would be located on Oxbow’s private lands to the south of the Elk Creek Coal 
Lease Tract. The existing surface facilities used for the Sanborn Creek Mine would continue in 
use for the Elk Creek Mine operation while mining their fee coal. These facilities would 
probably also be used to handle the coal mined from the Elk Creek Coal Lease Tract, 
regardiess of the successful bidder. 





There are no portals or other surface facilities to be located on the Elk Creek Coal Lease Tract. 
All surface facilities would be located on fee lands adjacent to the Elk Creek Coal Lease Tract, 
with the possible exception of a ventilation shaft in the Bear Creek drainage and 16 
degasification boreholes (one assumed for each longwail panel). To the extent practicable, 
existing roads would be used to gain access to any future shaft and/or degasification boreholes. 


Mining T: shniques. Longwall mining would be planned for the lease. 


Operating Schedule. Same as currently undertaken by Oxbow for the Sanborn Creek Mine. 
See Section 2.3.3, No-Action Alternative - Elk Creek Coal Lease Tract (COC-61357). 


Production Schedule. An average of 4 million tons of coal per year and a maximum of 6 
million tons of coal per year could be extracted from the Elk Creek Coal Lease Tract. 


Area for Additional Surface Facilities. Disturbance for a ventilation sha‘t would be less than 
one acre. Similarly, the potential 16 degasification boreholes would be similar to exploration 
drill holes, averaging less than 0.25 acre of disturbance per site. These acreage figures do not 
include possible road access to the sites. Depending on the ability to use existing access 
roads, access roads might be needed to gain access to the ventilation shaft and the 
degasification boreholes. 


Project Life. At an average of 4 million tons per year of coal production, the project life for 
extraction of the D coal seam from the Elk Creek Coal Lease Tract (in addition to the fee coal 
mined on Oxbow property) would be 8 to 12 years. At a maximum of 6 million tons per year of 
production, the project life for extraction of the D coal sear from the Elk Creek Coal Lease 
Tract alone would be between three to four years of operation. 


Employment. An operation involving longwall mining of the coal in the Elk Creek Coa! Lease 
Tract would ernploy an estimated 190 to 215 people. 


Coal Transportation. Same as Alternative A. See Section 2.3.3, No-Action Alternative - Elk 
Creek Coal Lease Tract (COC-61357). 


Employee/Supply Transportation. Same as Alternative A. See Section 2.3.3, No-Action 
Ahernative - Elk Creek Coal Lease Tract (COC-61357). 


Water Use and Requirements. Same as Alternative A. See Section 2.3.3, No-Action 
Alternative - Elk Creek Coal Lease Tract (COC-61357). 
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Power Supply. Same as Alternative A. See Section 2.3.3, No-Action Alternative - Elk Creek 
Coal Lease Tract (COC-61357). 








Reclamation. Same as Alternative A. See Section 2.3.3, No-Action Alternative - Elk Creek 
Coal Lease Tract (COC-61357). 


25 ALTERNATIVE C - MULTI-SEAM MINING AND ADJUSTED COAL 
LEASE BOUNDARIES 


2.5.1 Alternative C - iron Point Exploration License 


Same as proposed for Alternative B. See Section 2.4.1, Proposed Action - Iron Point 
Exploration License. 


25.2 Alternative C - Offer iron Point Coal Lease Tract for Multi-Seam Mining 


This action alternative would offer the Iron Point Coal Lease Tract for competitive leasing with 
both the D and B seams available for mining. The lease boundaries would be slightly widened 
in the area along Terror Creek to allow adequate room for underground access entries to be 
driven from the iron Point Coal Lease Tract under Terror Creek to the coal in the Bowie No. 1 
pod. See Figure 6, Alternative C. 


With the expansion of the lease boundaries from those delineated for Alternative B, the Iron 
Point Coal Lease Tract under Alternative C would encompass approximately 3,643 acres, with 
an estimated 24 million tons of recoverable D coal seam reserves and an estimated 19 million 
tons of recoverable B coal sear reserves. As with Alternative B, any mining as contemplated 
under Alternative C would be restricted or limited under the Curecanti-Rifle 230/345kV electric 
transmission line. 


The multi-seam development scenario contemplated under Alternative C would entail mining 
both the D and B coal seams within the iron Point Coal Lease Tract. The B coal seam would 
be accessed by an underground rock slope from the overlying D coal seam. Coal mined from 
the B seam would be transported from the underground workings to the existing Bowie No. 2 
surface coal handling and loadout facilities. 


At a projected 5 million tons of coal per year of production, the project life for extraction of the D 
coal seam from the Iron Point Tract would be approximately five to six years of operation. At 
this same production rate, the extraction of the B seam would add approximately another 4 
years to the life of the mine. Total project life would be an estimated nine to ten years at a 
production rate of 5 million tons of coal per year. 


The other aspects of the mining for the Iron Point Coal Lease Tract would essentially be the 
same as presented for Alternative 8B. See Section 2.4.3, Alternative B - Offer iron Point Coal 
Tract as Applied for. 


25.3 Alternative C - Offer Elk Creek Coal Lease Tract with Revised Boundary 


This action alternative would offer for competitive lease approximately 4,296 acres of federal 
coal in the Elk Creek Coal Lease Tract, containing approximately 23 million tons of D coal sear 
recoverable reserves. Under this alternative, the western boundary of the Elk Creek Coal Lease 
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Tract would be adjusted to coincide with the eastern boundary of the Iron Point Coal Lease 
Tract. See Figure 6, Alternative C. 





The development plans for the Elk Creek Tract would essentially be the same as presented for 
Alternative B; however, it might be possible to extract additional coal within the expanded 
western boundary area. By joining the lease tracts, access might be possible from one lease to 
another. 


The other aspects of the reasonably foreseeable development would be the same as under that 
Gescribed for the Elk Creek Mine in Alternative B. See Section 2.4.3, Alternative B - Offer Elk 
Creek Coal Lease Tract as Applied for. 


2.6 ALTERNATIVE D - NO SUBSIDENCE IN SENSITIVE AREAS 
2.6.1 Alternative D - iron Point Exploration License 


Same as proposed for Alternative 8B. See Section 2.4.1, Proposed Action - iron Point 
Exploration License. 


2.6.2 Alternative D - Offer iron Point Coal Lease Tract With Stipulation 
That There be No Subsidence in Sensitive Areas 


This action alternative would offer the iron Point Coal Lease Tract for competitive leasing as 

proposed in Alternative C. The only difference wouid be the strict stipulation that there would 
be no subsidence under either Terror Creek or Hubbard Creek, nor any subsidence under the 
Curecanti-Rifle 230/345 kV electric transmission line. 


2.6.3 Alternative D - Offer Elk Creek Coal Lease Tract With Stipulation 
That There be No Subsidence in Sensitive Areas 


This action alternative would offer the Elk Creek Coal Lease Tract for competitive leasing as 
proposed in Alternative C. The only difference would be the strict stipulation that there would 
be no subsidence under Hubbard Creek. 


2.7 TRANSPORTATION OPTIONS 


Transportation attracted considerable attention and comments during the scoping period. In 
particular, there were two main insues: 


1. Coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout: and, 


2. The impacts of increzsed railroad traffic and the ability of the Union Pacific Railroad to 
handie increased coal tonnage from the mines in the North Fork of the Gunnison Fiver 
valley. 


Possible options to coal truck traffic from the Bowie No. 2 Mine to the Bowie No. | Loadout 
include the following: 


* No-Action Alternative (not lease the tron Point Coal Lease Tract) 
» Limited production on iron Point Coal Lease Tract 





North Fork Coal ¢ Draft Environmental impact Statement 

















September 1999 Chapter 2 Page 2-17 


» Increase capacity of highway trucks hauling the coal 

» Build a new railroad loadout at Bowie No. 2 Mine to replace the Bowie No. 1 Loadout 
Build a stand-alone haul road from Bowie No. 2 Mine to the Bowie No. 1 Loadout and 
utilize off-highway haulers 

» Build a conveyor from Bowie No. 2 Mine to the Bowie No. 1 Loadout 








Railroad options would include an examination of the No-Action Alternative and the impacts of 
relative levels of total coal production shipped by rail from the North Fork of the Gunnison River 
valley. 


in response to public input and public interest, the BLM and Forest Service decided to examine 
these transportation options in Section 3.14, Transportation. The BLM and the Forest Service 
recognize that these transportation options exist with differing economic and ‘egal implications. 
The lead agencies decided that it was in the public interest to discuss these options and the 
various impacts/benefits that might occur with the implementation of such options. 


During the scoping process, representatives from the Colorado Department of Transportation 
did not indicate any problem with State Highway 133 handling the projected increased coal 
truck traffic. in addition, a representative from the Union Pacific Railroad also voiced his 
opinion that the existing railroad can handle increased coal tonnage from the mines in the North 
Fork Valley. 


2.8 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM 
DETAILED EVALUATION 


2.8.1 Offer iron Point and Elk Creek Coal Lease Tracts Without Stipulations 


This alternative would not include any standard and/or special coal lease stipulations for the 
protection of non-coal resources such as wildlife, soils, water, etc. This alternative was not 
analyzed because it would be inconsistent with BLM and Forest Service land-use plans. 
Environmental impacts resulting from this alternative could cause material damage of 
resources. 


2.8.2 Room and Pillar Mining (no Longwall Mining) of the iron Point 
and Elk Creek Coal Lease Tracts 


The impacts of room and pillar mining were not assessed for the Iron Point or Elk Creek Coal 
Lease Tracts. This alternative was considered but not analyzed given the current reasonable 
expectation that the coal in both leases would be recovered by longwall mining techniques, as 
this mining method seems to be the trend for mining in the North Fork of the Gunnison River 
valley. If a successful lessee decides that mining should be completed solely by room and pillar 
methods, it might be necessary to undertake additional environmental analysis to determine 
mining impacts, especially the subsidence potential, which would be different than longwail- 
induced subsidence. 
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283 Surface Mining of the iron Point and Elk Creek Coal Lease Tracts 


Surface mining of the coal in the Iron Point and Elk Creek Coal Lease Tracts would neither be 
economically or environmentally preferable due to topographic and geologic conditions. 


2.8.4 Limit the Size of the iron Point Coal Lease Tract to Avoid Coal Beneath 
Terror Creek and Curecanti-Rifle 230/345kV Electric Transmission Line 





An alternative, discussed in the environmental assessment (EA) prepared for the Iron Point 
Coal Lease Tract, would have adjusted the lease boundaries to eliminate area from the lease 
under Terror Creek and the Curecanti-Rifie 230/345 kV electric transmission line, as well as 
adding a one mile buffer zone from the Terror Creek Reservoir. The purpose of these 
restrictions was to prevent any subsidence from impacting these facilities. 


In limiting the size of the Iron Point Coal Lease Tract, and precluding any mining access 
beneath Terror Creek, access to the coal reserves in Federal Coal Lease COC-37210 could be 
realized only via the existing Bowie No. 1 Mine or by re-opening and rehabilitating the now 
abandoned Farmer's Mine. It should be noted that such actions would only be speculative ut 
this point, as no formal permit applications or requests for such actions have been submitted to 
the Colorado DMG or other regulatory agencies. 


Accessing the federal coal reserves in Lease COC-37210 through the existing Bowie No.1 Mine 
would be expensive and also extremely difficull given the dangers and hazards that such an 
undertaking might invoive rehabilitating through the area in the mine ravaged by a 1986 mine 
fire. Perhaps, such a rehabilitation would not be allowed by the Mine Safety and Health 
Administration. 





Re-opening and rehabilitation of the old Farmer's Mine would have its own set of impacts and 
expenses. A new portal area with its associated surface facilities would have to be constructed. 
The access roads to the site would have to be upgraded. Travel and coal transportation in the 


Garvin Mesa area would be increased dramatically, causing safety, dust and noise impacts to 
area residents. 


This alternative of reducing the size of the iron Point Coal Lease Tract was eliminated from 
detailed evaluation. The action alternatives will effectively address the relevant issues. 


Regulations and policies of the BLM, Forest Service, OSM, and Colorado DMG require 
reclamation. Areas disturbed by coal exploration and mining operations in the state of Colorado 
must be returned to a stabilized and productive condition following the exploration and mining. 
The goal of reclamation is to protect long-term land, water, and air resources in the area. 
Lands disturbed by coal exploration and mining operations must be returned to productive land 
uses consistent with land management policies. 


Any coal exploration and mining activities within the state of Colorado must receive approval of 
reclamation measures from the Colorado DMG. Similarly, for coal exploration and mining 
activities on federal lands administered either by the BLM or the Forest Service, reclamation 
plans for any disturbed sites must be submitted to and approved by the BLM and/or Forest 


Service. The OSM, a ‘sderal agency with oversight on coal exploration and mining, provides 
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oversight of the Colorado DMG and cooperates with the BLM and Forest Service when federal 


coal is involved in either exploration or mining. Specific reclamation plans are part of the PAP 
submitted to Colorado DMG. 








Any reclamation plans approved for the iron Point exploration tract and for mining on or 
associated with the iron Point or Elk Creek Coal Lease Tracts would be required to describe 
measures to reduce long-term impacts at the disturbed sites, with the goal to return any 
disturbed land to a productive state similar to that which existed on the site prior to exploration 
or mining disturbance. 


it should be noted that reciarnation practices and technology are changing and developing. 
There could be future modifications in reclamation plans as techniques and materials are 
refined or developed. Any applicant for an exploration license or lessee of a federal coal tract 
would certainly be encouraged to take advantage of opportunities to explore new reclamation 
techniques and new methods for erosion control. Reclamation plans for coal mining operations 
are reviewed every two and a half years and would be updated at least once every five years or 
@8 appropriate to include improvements in reclamation technology. 


Any reclamation programs for the iron Point Exploration License Area and the iron Point and 
Elk Creek Coal Lease Tracts would be designed to reciaim exploration and/or mine related 


disturbance in compliance with the requirements of the applicable regulatory agencies. 
2.9.1 Reclamation Goals and Objectives 


The current land use of the Iron Point Exploration License Area and the iron Point and Elk 
Creek Coal Lease Tracts is primarily livestock grazing, wildiife habitat, and dispersed 
recreation. Some of the area in the general vicinity of the exploration license and coal lease 
tracts has previously been harvested for timber (aspen). 


The reciamation plan for any disturbances associated with any of the alternatives would 
incorporate the following basic goals: 


> Establishment of stable surface, topographic, and drainage conditions that are 
compatible with the surrounding landscape and that contro! erosion, water quality, and 
air quality impacts. 


» Establishment of surface soil conditions that are conducive to regeneration of a stable 


plant community through removal, stockpiling, and re-application of suitable topsoil 
and cover soil material; 


» Revegetation of disturbed areas using species adapted to site conditions in order to 
establish a long-term productive, self-sustaining, biotic community compatible with 
currently identified land uses and comparabie with what currently exists on the site: 
and, 


» Consideration of public safety including posting warning signs, limiting public access. 
and stabilizing or removing structures created as a result of mining activities that could 
constitute a public hazard. 
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29.2 Reclamation Schedule 





Closure and reclamation measures would be incorporated into exploration and mine permits, 


a ee Ce 
OSM, and the Colorado DMG. 


Reclamation activities wouid be initiated as soon as reasonably feasible following completion of 
any *xpioration or mining related disturbance in a particular area if the area is not going to be 
US®@U Or Some ONgoINg OF proposed future operation. One of the fundamental objectives of 
reclamation is to minimize erosion and sedimentation problems. in general, reclamation 
activities would be timed to take advantage of optimal climatic conditions. Seed beds would be 
prepared, and seeding would be completed in order to take advantage of seasonal moisture. 


interim reclamation would be employed to reduce erosion and the potential for water quality 
degradation. interim reclamation refers to reclamation efforts on lands disturbed during the 
course of a project. it is used to temporarily stabilize an area prior to final reclamation. interim 
reclamation would include revegetation to reduce erosion and sedimentation during the life of a 
project. Topsoil would not be applied to interim revegetation areas. Mulch would be applied, as 
appropriate, following seeding. The areas which would require interim reclamation would 
include temporary road embankments and topsoil stockpiles. 


Most reclamation activities for an exploration project and underground mining operation would 
occur on completion of the use of an exploration drill hole site and at final mine closure and 
would be considered permanent, or final, reclamation. The areas to undergo reclamation at the 
completion of an exploration program would include drill pads and roads not needed for some 
future ongoing use. For mine closure, reclamation would invoive the portal facility areas, coal 
waste rock disposal areas, borrow sites, roads, and other ancillary areas. Final reclamation for 
an underground coal operation would begin upon permanent cessation of mining activities for 
the associated coal reserve area. 


Temporary Cessation. Although a temporary cessation of operations is generally not planned, 
circumstances beyond the contro! of applicants may require temporary cessation of operations 
at either mine site. Cyclical production trends or siow-downs are unpredictable because they 
are due to a combination of circumstances including expiration of coal contracts, fluctuation in 
coal prices, labor disputes or costs, production costs, taxes, company profitability, and effects 
of national, political and economic events. 


in the event of a temporary cessation of coal mining activities, mine operators would notify the 
BLM, Forest Service, OSM, and Colorado DMG of the temporary curtailment of mining 
activities. This notification would include reasons for the shuidown and estimated time frame 
for resuming production, as weil as ongoing maintenance and monitoring measures to be 
employed during the ternporary cessation of operations. As an example, the Bowie No. | Mine 
is Currently in temporary cessation. 


During any temporary shutdown, operational and environmental maintenance activities would 
continue to assure the site meets all permit and lease stipulations and requirements for 
environmental protection. Environmental monitoring requirements would continue on defined 
schedules, as outlined in lease stipulations and appropriate permit approvals. Environmental! 
reports would be submitted in a timely manner. Regardiess of the operating status of the 
mining, appropriate monitoring would be continued until compliance with all permanent closure 
requirements was attained, uniess modified by the appropriate regulatory authorities. 
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Permanent Cessation. in the unlikely event that mining activities permanently cease prior to 
the scheduled completion of operations, environmental impacts related to such operations may 
be less than originally envisioned, although socioeconomic impacts may be magrified. if 
operations cease prematurely, the mine operators would work with the appropriate agencies, as 
necessary, to revise the reclamation pian in order to specifically address the existing conditions 
at the tire of closure. 


29.3 General Reclamation Practices 











Coal expioraiion and mining operators are responsible for the following general steps in 
reclaiming disturbed areas: 





Each of these steps is described in the following sections. 


Decommissioning of Facilities. Uniess a beneficial alternative post-mining land use is 
approved, following completion of an exploration project and the permanent cessation of a coal 
mining operation, all equipment, instrumentation, furniture, etc. would be removed from the site 
or disposed of in a manner acceptable to and approved by the Colorado DMG. 


Removal of Structures. Uniess a beneficial alternative post-mining land use is approved, all 
structures and facilities used for exploration or mining activities would be dismantied and/or 
removed from the site at the time of project completion or permanent operation closure. This 
includes temporary trailers, the portal facility complex, the coal handling and loadout facilities. 
electric power facilities such as powerlines and substations, shops, warehouses, office 
buildings, etc. 


Portal Closing and Sealing. A! the permanent cessation of underground coal mining 
activites, all portal entries and ventilation raises or shafts would be permanently sealed. 
Permanent closure measures would be designed and implemented to prevent access to the 
mine workings by people, livestock, fish and wildiife, machinery, and to keep possibile or 
potential acid or other toxic drainage from entering ground and/or surface waters. 


Sealing and Plugging Drill Holes. Exploration holes, drill holes, boreholes, and wells not 

completed to aquifers would be sealed by replacing cuttings in the hole and placing a suitable 
plug ten feet below the ground surface to support a cement plug to within three feet of ground 
surface, uniess otherwise authorized by the land managing agency and/or the Colorado DMG. 


Exploration holes, drill holes or boreholes, or wells completed in aquifers would be sealed using 
bentonite, cement or other suitable sealant, by placing the sealant in the hole from the botiom 
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to within ten feet of the ground surface. Final sealing of the hole would be accomplished as 
Stated in the first paragraph of this section. 


Recontouring and Regrading. The portal facility areas and other disturbed areas would be 
recomtoured and regaded as appropriate to achieve an acceptable post-mining topography 
During this phase of project closure, high traffic areas such as roads would be ripped to 
alleviate compaction. Post-mining surface drainage patterns would be re-established. 


Topsoll Replecement. Following regrading activities, disturbed sites would be covered with 
topsoil material or suitable substitute. Such topsoil or other suitable material would be replaced 


to serve as @ rooting zone for revegetation. Soll amendments would be incorporated, as 
needed, to aid in revegetation. 





All sites wouki be stabilized to maintain safe working conditions by regrading along the contour, 
applying topsoil material along the contour, and/or leaving the regraded surface in a roughened 
configuration to resist wind, water erosion and maximize soil water retention. Surface 
manipulation treatments such as ripping and chiseling along the contour, contour furrows. 
and/or contour terraces would be employed and/or constructed in areas likely to develop rilis 
and guilies and ir heavily compacted areas. 


Permanent Revegetation. Reseeding would be conducted on disturbed sites with a seed 
mixture used for permanent revegetation Reseeding would be conducted by appropriate 
application methods such as broadcast-seeding, drill-seeding, or nydro-seeding. 


Muiching. As required for initial stabilization, erosion control materials such as wood fiber 
muich, straw, or erosion controi/muich biankets would be applied in a separate step following 
seeding. Such muiching practices would be employed as necessary to reduce initial erosion 
and sedimentation. 








Reciamation Maintenance and Monitoring. Newly reciaimed areas would be managed 
consistent with reclamation goals. The sites would be examined periodically during the first 
several years after revegetation to determine the effectiveness of the reclamation program. 
The success of revegetation would be monitored to ensure erosion was prevented and that 
species re-establishment was occurring. Maintenance would be conducted on the site as 
necessary to assure site stability and the establishment of the preferred plant species. 


29.4 Reclamation Performance Securities 


The statutory and reguiatory authority of the BLM, Forest Service, OSM, and the Colorado 
DMG requires the submittal of reclamation performance securities (bonds) to assure that 
adequate reciamation and restoration of disturbed areas are actweved following exploration and 
mining activities. The bond would assure that sufficient monies are available to property 
reclaim areas disturbed and/or to conduct monitoring or other activities in the event that the 
exploration or mine operator was unable to meet their reclamation obligations. A bond is a 
financial guarantee that would be forfeited to the appropriate agency should the operator 
abandon the site and tail to property reciaim the site. A bond would provide the agency with 
sufficient funds to complete the necessary reclamation. 


No exploration or mining operations can commence without the execution of a reciamnation 
bond with the applicable agencies responsible for reclamation of the sites. 
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2.10 MANAGEMENT AND MITIGATION 





Existing federal and state rules and regulations require extensive mitigation and monitoring to 
mitigate the environmental consequences associated with coal exploration or mine operation. 


Management and mitigation practices are based on federal, state, and local laws and 
regulations, current technology, and best management practices. The objectives of these 
management and mitigation practices would be to reduce or avoid adverse impacts to the 
environment and to reciaim disturbed areas. implementation of management and mitigation 
measures would primarily be the responsibility of the exploration proponents or mine operators. 
Enforcement of management and mitigation measures would be within the jurisdiction of the 
governmental agencies issuing permits and approvais for such coal exploration or mining 











Mitigation measures are either required or proposed in the BLM Unsuiltability Criteria Analysis, 

the Forest Service Standard Stipulations, or Chapter 3, Environmental Analysis.. Depending on 
one's perception and resource capabilities, all measures would have a moderate to high degree 
of effectiveness in mitigating impacts. Final mine plans submitted for mine permit approval will 

be designed and reviewed to ensure they address site specific requirements and conditions and 
thereby increase the effectiveness of the mitigation measures. 


2.11 MONITORING MEASURES 


Environmental monitoring programs that meet the requirements of the BLM, Forest Service, 
OSM, and the Colorado DMG would be implemented and maintained as part of mining 
activities. Monitoring would determine the effects of the mining and the efficiency of mitigation 
measures. Monitoring would also provide valuable input to governmental agencies regarding 
project performance. The information gained during monitoring would be used as the basis for 
Gesigning additional mitigation measures, if necessary. The effects analyses in Chapter 3 
incorporate the monitoring that will be required for a mine permit, if the leases are issued (see 
Section 2.10, Management and Mitigation). 


2.12 COMPARISON OF ALTERNATIVES 


This section summarizes the impacts of the alternatives. Environmental consequences of each 
ahernative are addressed in Chapter 3, Environmental Analysis. Tae 2-4, Summary of 
impacts by Alternative for Each issue, compares alternatives to the issues that drove 
alternative development, as well as those issues identified as being important to assess the 
impacts of the alternatives. issues are identified in Section 1.8, issues and Concerns, in 
Chapter 1, Purpose and Need for Action. 


2.13 PREFERRED ALTERNATIVE 


The preferred alternative is best described as a combination of Alternative B and D. A more 
Getailed discussion of the preferred alternative is given in the Executive Summary. 
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Table 24 
Summary of impacts by Alternative for Each issue 
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Table 2-4 
Summary of impacts by Alternative for Each issue 
issue/Concern Alternative 
a | 8 c D 

Recreation 
Disrupbon to Recreatonai Not Applicable | Negligible Neghgibie Negiigibie 
Opportunities in Undeveloped 
Areas 
Changes in Recreational Access | Not Applicable Negiigidie Negligible Negligible 
to Undeveloped Areas 
Socioeccnomics 
Projected Total Life of Mining 
> iron Point Tract is 5 8 75 

Elk Creek Tract ¥ 5 6 6 
* Remaining permitted life of Bowie No. 2 and Sanborn Creek mines under No-Acton Alternative. 
Annual Employment During 
Mining 
. ron Point Tract $7" 168 168 168 
> Ek Creek Tract 215" 215 215 215 A 
“ Current employment levels at Bowie No. 2 and Sanborn Creek mines 
Projected Multi-Year Tax 0 $88,500,000 $123,900.00 $119,475,000 
Revenues for Mining of iron Point 
and Elk Creek Tracts 
(direct + indirect) 
Projected Federal Coal Royalties | 0 $35,500,000 $46,900,000 $45,225.00 
From Mining trun Point and Elk 
Creek Tracts 
Surtace and Groundwater 
Cnanges in Surface and Not Applicable Low Low Low 
Groundwater Chemistry 
Potentia! impact to Terror Creek | None Low Low Negligible 
Reservou 
Potential to Aner Downstream None Moderate Moderate Low 
Flow Rates 
Transportation 
Average Number of Round Trips | 4.4 @66 million | 10 @ 19.2 10 @ 19.2 10 @ 19.2 
per Day for North Fork Branch tons per year million tons per million tons per million tons per 
Raiiroad (Cumulative) yea’ year year 
Average Number of Round trips 2344 @12 978 @S milion | 978 @S5 milion | 978 @ 5 million 
per Day for Coal Truck haulage million tons per | tons per year tons per year tons per year 
Between Bowe No 2 Mine and year production | production production production 
Bowle No. | Loadout 
Potential for Accidents at Very Low Low Low Low 
Railroad Crossings 
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Table 2-4 
Summary of impacts by Alternative for Each issue 


issue/Concern Alternative 











Potential for Accidents on State Very Low Low Low Low 
Highway 133 Due to Coal Truck 


“auiage 


Potential for Accidents on State Very Low Low Low Very Low 
Highway by Using Private Haul 


Road, Conveyor or by Moving 
Bowle No. | Loaedout 


Vegetation 


Number of Threatened and Not Applicable 0 0 0 
Endangered Piants Lost 


Potential impect of Nossous Not Applicable Low Low Low 
Weeds 
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3.0 ENVIRONMENTAL ANALYSIS 





This chapter of the Environmental impact Statement (ES) describes both the existing 
conditions of and the environmental consequences to the area and resources, based on the 
alternatives described in Chapter 2. For ease of presentation and comparison, the analysis 
discussions are separated into individual resource areas, such as air quality, geology, noise, 
vilidiife, etc. Although the anticipated environmental effects of alternatives were analyzed for 
each resource discipline, impact analyses emphasize those disciplines that relate to the key 
issues and concerns identified in Chapter 1, Purpose and Need for Action. Some impacts are 
expressed in qualitative terms, other in quantitative terms. 


impact descriptions under each resource area are divided into the following categories: 


» Effects Common to All Action Alternatives; 
Effects of the No-Action Alternative; and 
» Effects Unique to Each Action Alternative. 


impacts are defined as follows: 


* Direct impacts - Those effects which occur at the same time and in the same 
general location as the activity causing the effects. 


» Indirect impacts - Those effects which occur at a different time or different location 
than the activity to which the affects are related. 


» Cumulative impacts - Those effects which result from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future 
actions. 


> irreversible Commitments - Those commitments that can not be reversed, except 
perhaps in the extreme long term. 


> Itrretrievable Commitments - Those commitments that are lost for a period of time. 


The effects analyses in Chapter 3 are based on reasonably foreseeable development scenarios 
discussed in Section 2.2, Formulation of Alternatives, for the lease tracts and the exploration 
license area. For the lease tracts, potential effects consider impacts related to subsidence as 
presented in Appendix K, Subsidence Evaluation. The subsidence evaluation was completed 
assuming “best estimate” mining scenarios (reasonably foreseeable development). 


Mitigation measures to be implemented for any exploration or mining activity are addressed in 
Chapter 2, Alternatives Including the Proposed Action. Bv design, each alternative has built-in 
mitigation in the form of standard and special stipulatio’ ‘".2\ would be added to any lease or 
license. Effective mitigation avoids, minimizes, rectifies, °« °es, or compensates for potential 
impacts. After mitigation is applied, any unavoidable ac - »» impacts to each resource area 
are addressed. Based on the impact analysis for the inaividual resource areas with this 
Chapter 3, additional mitigation measures are listed which could further reduce environmental 
impacts should exploration and mining be conducted. 
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3.1 AIR QUALITY/CLIMATE 





issue: identify and minimize air quality impacts. Areas of concern include: the effects on air 


quality from fugitive dust and gaseous emissions; air quality impacts (visibility on the West Elk 
Wilderness Area, and curnulative air quality effects. 


3.1.1 Introduction 
This section describes the following items related to air quality 
» Regional climate and existing air quality: 
» Air quality regulations that apply to the mining operations and railroad. 


industrial operations conducted by Bowie and Oxbow that are permitted by the 
Colorado Air Pollution Control Division (APCD); 





> 


» Project-related emission rates from mining activities, haul trucks, diese! mine 
equipment, trains, and public vehicles traveling through the project area along State 
Highway 133; 


» Ambient air quality impacts adjacent to the existing mine sites; 


» Health effects and odor impacts at areas near the mining operations and along the 
railroad tracks; 


+ Air quality impacts to the nearby West Elk Wilderness Area: and 
+ Greenhouse gases emitted by the mining operations. 

3.1.2 Affected Environment and Air Quality Regulations 

3.1.2.1 Regional Climate 


Temperature and precipitation data for the Paonia area are listed in Table 3. 1-1, Temperature 
and Precipitation Data for Paonia, Colorado. Precipitation amounts are generally believed to 
increase to the east. The mountain valleys on the western side of the Rockies are subject to 
large ranges in precipitation and temperature conditions. Low precipitation amounts are normal 
during all seasons. Low summer precipitation, along with high temperatures and low humidity 
produce conditions favorable for wind erosion. Summertime rain is often associated with 
passing thunderstorms. Temperatures above 100°F are infrequent. Prolonged cold conditions 
are common in the mountain valleys, and result when cold dense air fills the valleys. 


Annual wind distributions at Somerset (for the West Elk Mine monitoring station) are presented 
@s an annual wind rose in Figure 8, Wind Rose for West Elk Mine. This wind rose depicts the 
joint frequency of occurrence, in percentage, of wind speed and wind direction categories for a 
particular location and time period. The radials of the wind rose indicate the direction from 
which the wind is blowing. The length of the radials indicates the frequency of occurrence for 
that direction, and the width of the radials indicates the wind speed class. 
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Temperature and Pesstghttien ate for Paonia, Colorado 
Month Precipitation Temperature 
(in) (°F) 

January 1.08 249 

February 103 316 

March 1.38 39.3 

April 12 474 

May 13s 568 

June 0.84 66.1 

July 1.14 726 

August 121 70.5 

September * 48 62.0 

October 1.61 513 

November 1% 38.7 

December 142 28.2 

Annual 15.17 49.1 

Dete Source: National Climatic Data Center 

Period of Record: 1976 through 1998 








The wind rose shown in Figure 8, Wind Rose for West Elk Mine, displays a wind pattern that is 
common for a narrow river valley. Strong persistent winds blow along the valley, and weak 
infrequent winds blow across the valley. The prevailing winds blew up-valley or down-valley 
with a high wind speed (3.8 meters/second average). Cross-vailey winds blowing southward 
toward the West Elk Wilderness were infrequent (less than 2% frequency of occurrerue) with a 


low speed (2.5 meters per second). The average wind speed for all directions was 3.6 meters 
per second. 


3.1.22 Ambient Air Quality Standards 


The Federal Clean Air Act required the U.S. Environmental Protection Agency (EPA) to set 
ambient air quality standards (AAQS) to protect the public health and welfare. Standards to 
protect public health (primary standards) wwre developed to protect the most sensitive 
individuals and allow a margin of safety. When a health-based primary standard does not 
protect public property or resources (for example, ensuring that dust concentrations are low 
enough to prevent damage to crops or soiling of buildings), a secondary standard was 
established which is more restrictive than the primary standard. 


Applicable AAQS are listed in Table 3. 1-2, Ambient Air Quality Standards. Air quality standards 
have been established for carbon monoxide (CO), lead (Pb), particulate matter with 
aerodynamic diameters less than 10 micrometers (PM,,), nitrogen dioxide (NO,). ozone (O,), 
and sulfur dioxide (SO,). 
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Table 3.1-2 
Ambient Air Quality Standards 

Proposed Fine Particutste Matter (Pizs) (..g/m’) 
Anewal artthmetic average | 15 | 1s | 1 
24-hour average |e 16 | 6s 
“ine Particulate Matter (Pizs) (.g/m’) 
Annual arttnmetc average’ | 50 | 50 | 50 
24-hour average | 150 | 150 | 150 
Carbon Monoxide (ppm) 
8-hour average |9 |9 10 
1-hour average’ | 35 ‘| 3s =f) 
Ozone (ppm) “ 
B hou average | 0.08 | 0.08 0.08 
1-hour average | 0.12 | 0.12 0.12 
Suttur Dioxide (ppm) 
Annual average 0.03 0.02 0.006 
24-hour average 0.14 0.038 
3-nour average 0.05 0.267 
"Lead (aghm) 
Calendar quarter average 15 15 
Nitrogen Dioxide (ppm) 
Annual Average 0.053 0.053 0.05 
Source: 40 CFR Part 50 
Notes. PEM «= parts per million 

(«9/m?) = micrograms per cubic mater 

Annual standards never to be exceeded, shorter term standards not to be exceeded more than once 

per vear unless noted 

> Standard attained when expected number of days per year with a 24-hour concentration above 

150 ug/mn’ is jess than ur equal to one. 
» Standard sttained when expected number oi days per year with an hourly average above 0.12 
ppm is less than or equal to one. 





Primary and secondary standards have been established for particulate matter that can be 
respired by humans. A number of published studies suggest that premature mortality, hospital 
admissions, and respiratory ilinesses occur at concentrations below the PM,, standards. In 
1997, EPA revised the particulate matter standards by adopting new standards for particles 
smaller than 2.5 micrometers (PM,,). The PM,, standards are currently under development, 
and do not ye’ apply to any facilities. 
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3.1.23 Regional Air Quality 


The air quality in Delta and Gunnison counties is generally god and achieves ail state and 
national AAQS, based on information from the nearest air pollution monitoring stations. The 
second highest 24-hour and annual average PM, concentrations measured at Delta, Colorado 
for 1993 through 1998 are presented in Tabie 3. 1-3, Ambient P10 Concentrations at Delta, 
Colorado. The monitoring station is located in Delta which is more densely populated than the 
Paonia/Somerset area, and monitoring data from Delta may not be representative of air quality 
at Paonia. Windbiown dust and wood stoves are believed to be the most prevalent air pollutant 
emission sources in the region, so the ‘tate operates monitors for only PM110 in Delta and 
































Gunnison counties. 
Table 3.1-3 
Ambient P10 Concentrations in Delta, Colorado 
Pit10 Concentration (..g/m’) 
- Second Highest Annual 
24-hour Average 
1983 70 295 
| oa 69 315 
1995 67 244 
1906 No Data 256 
1997 55 23.1 
ae 40 228 

















Average visibilily in Delta and Gunnison counties is typically about 100 miles with groatest 
visibility occurring during spring and summer months. The Paonia-Somerset area of the North 
Fork of the Gunnison River has been desic ated as a Prevention of Significant Deterioration 
(PSD) Class |! area. PSD Ciass |! areas are those that may be devloped, and the release of 
limited concentrations of certain pollutants over Ciass |! PSD increments is permitted as long as 
AAQS is maintained and emissions are within the PSD Ciass I! increment. The nearest PSD 
Class | area (an area where little air quality deterioration is allowed) is the West Elk Wilderness, 
located approximately 10 miles south-southeast of the Somerset area. Another PSD Ciass | 
area in the region is the Black Canyon of the Gunnison National Monument, located 
approximately 26 miles to the southwest of the Somerset area. 


3.124 Alr Permitting Requirements for industrial Sources 


All industrial sources in Colorado must receive an Air Pollution Emission Notice (APEN) perrnit 
from the Colorado Department of Public Health and Environment, APCO before they begin to 
construct any new processes or expand any existing processes. The APEN permit specifies 

the following requirements: 


> Type of equipment that is permitted to be installed; 
» Type of pollution control equipment that is required, 
» The types of emission monitor.1g and tes.ing that are required: 
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» Allowable production rate; and 
+ Allowable emission rates. 





The Bowie and Oxbow mining operations near Paonia have either applied for or already 
received their APEN permits to expand their coal production rates to the values specified in 
Chapter 2, Alternatives including the Proposed Actions. 


3.1.25 Prevention of Significant Deterioration Permitting (Not Required 
for Bowie Resources or Oxbow Mining) 


Colorado APCD imposes stringent requirements for large industrial sources under the PSD 
program. PSD permitting applies on to industrial facilities that emit more than 250 tons per 
year of PM10, NOx, or SO2 from static. mary, non-fugitive dust sources. 


None of the coal mining facilities in the North Fork of the Gunnison River area are subject to 
PSD permitting, because none of them generate enough non-fugitive emissions to trigger PSD. 


3.1.2.6 Federal Emission Standards for Locomotives and Non-Road 
Diese! Engines 


EPA has enacted regulations that will require diese! iocomotives and large diese! mine 
equipment to reduce their emissions. The required improvements are “esigned to reduce the 
emissions of NOx by about 33 percent. The retrofits are not required immediately. instead, the 
regulations require modifications to the locomotives when they are next refurbished after their 
normal operating life cycle (approximately 750,000 miles of operation). The impact 
assessments for this EIS were completed assuming that no diese! locomotives have been 
modified to meet the new emission standards. 


3.1.3 Environmental Consequences 


3.1.3.1 Summary 
The air quality impacts are summarized as follows: 


» Due to anticipated increased coal production trom the coal mines in the North Fork of 
the Gunnison River area, emissions trom regional mining operations and coal trains 
are expect:.. .0 increase for the "No-Action” and “Action” alternatives. 


» The action alternatives would incroase local emissions of particulate matter and 
tailpipe exhaust by about 7 tc 8 percent compared to the No-Action Alternative. 


» All of the regional mines are regulated by the Colorado APCD. Particulate emissions 
from the mines are minimized by use of conventional air pollution control equipment. 


>» Base‘ on air dispersion modeling, it is concluded that dust emissions from the mies 
do jot Cause any ambient air quality impacts. 


» Based on computer modeling, it is concluded that t'.e incremental increases in 
particulate emissions and gaseous emissions resulting from the action alternatives 
would not cause any consequential acid deposition or visibility impacts at the nearby 
West Elk Wilderness Area. 
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3.132 Effects of Alternative A (No-Action) 





Under the No-Action Alternative, the three local mines are assumed to operate at the following 
production rates: 


Bowie No. 2 Mine 2 © _ilion tons per year 
Oxbow Mining 5 milion tons per year 
Mountain Coal, West Elk Mine 8.2 million tons per year 
Combined Production 15.2 million tons per year 


The estimated emissions for this alternative are listed in the following tables: 


» Table 3.1-4, Summary of PM10 Emissions from Local Mines 
* Table 3.1-5, Tailpipe Emissions for No Action including Cumulative impacts 


For this alternative the following air quality impacts would occur: 


increased Mine Emissions. Particulate emissions from the Bowie, Oxbow and West Elk 
mines would increase by a combined 131 tons per year compared to levels in the year 1998. 
The mines are regulated by Colorado APCD, so ambie:: PM10 concentrations in the immediate 
vicinity of those mines would increase slightly but would not exceed the AAOS. 


increased Raliroad Emisii ns. There would be an s-iditional 524 cual trains per year 
operating at the combined Lowie, Oxbow and West Elk Mines compared to 1998 levels. These 
trains would add 106 tons per year of NOx compared to the estimated levels for 1996 (the 
estimated 1999 baseline emissions are listed in Table 3. 1-4, Summary of PM10 Emissions from 
Regional Mines, and Table 3.1-6, Tailpipe Emissions for Year 1996 Actual Baseline). The 
increased emissions from the additional trains would be spread out over the entire 30-mile rail 
liry, between Somerset and Delta, so there would be no concentrated increase in the ambient 
air concentrations along the rail line. 


3.1.3.3 Effects Common to All Alternatives 
The following air quality impacts are common to all of the action alternatives: 


* The continuation und possible increase in coal production at the Bowie No. 7, Oxbow 
Elk Creek Mine, and the West Elk Mine would cause minor increases in pez ticulate 


emissions directly trom the mining operations. 


» The projected elevated and/or maximum levels of coal production from the Bowie 
No. 2 Mine, the Oxbow Elk Creek Mine, and the West Elk Mine, would result in 
increased coal train usage (see Section 3.14, Transportation). The increased 
exhaust emissions from the diese! locomotives would not be expected to cause any 
concentrated air quality impacts a'ong the rail line. 


3.1.3.4 Effects of Alternative B including Cumulative impacts 


Coal Production by Regional Mines. For purposes of this section, the three local mines in 
the Morth Fork Valley are assumed to operate at the following production rates. (For Oxbow, a 
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Table 3.14 
Summary of PM Emissions From Regional Mines 
Facility Annual Production | Pl-10 Emission | Annual Pil-10 
(million tons per year) Factor Emissions 
(Ibaton of coal) (tons) 
Year 1988 Actus! Baseline Emissions 
Bowne No 2 Mine 12 0.0558 33.5 
Bowie No. 1 Loadout 12 0.0016 10 
Oxdow Mining 1s 0.c2s9 194 
Mountain Coal (West Ek) | 5.9 0.061 1205 
Regions! Tots! 174 
Baseline E missions Assuming Oxbow Opersted st Planned Capactty 
Bowe No 2 Mine 12 0.0558 33.5 
Bowie No. 1 Loadout 12 0.0016 10 
Oxbow Mining 5 0.259 8 
Mountain Coal (West Ek) | 5.9 0.041 1205 
Regions: Tota! 220 
No-Action inctuding Cumulative impacts by Mountain Coe! 
Bowie No 2 Mine 2 0.0558 558 
Bowie No. 1 Loadout 2 0.0016 16 
Oxbow Mining 5 0.0289 648 
Mountain Coal (West ik) | 6.2 0.0409 1675 
"Regional Totat 290 
Proposed Project Including Cumulative impacts by Mounta'n Coal 
Bown Mo. 2 Mine 5 0.06138 153.5 
pow Ne. 1 Lande 5 0.0016 40 
Oxbow Mining 5 0.0289 648 
Mountain Coal (West ik) | 6.2 0.0409 167.7 
Regions! Tota! “i 390 
Emission Factor Sources” = 
Bowe Resources Allowable emission rates fom most "acer. ait quaitt, rermts 
————< 
Se 
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tem Aggregate r= NOx TSP $02 Annusi | Annual Annual 
even peage Emission Emission Emission NOx PM10 $O2 » 4 
Factor ignp- Factor Factor ighp-hr) ftons/yr) (tons/yr) 
hr) (omp-hr) $ 
In-Mine Diesel-Powered Vehicles 
4000 2.2E +07 65 0.16 0.7 155 4 17 
4900 2.2E+07 65 0.16 0.7 155 4 17 
6560 3.6+07 65 0.16 0.7 255 . 27 
Regional Totai 565 ; 61 
HP Hr/yr HP-hr/yr 
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405 4722 1.9E+06 
570 0.0E +00 
300 6111 2.4E+06 
Total 4.3E +06 
onaiyr) flona/yn ftoneiyr) 
Above-Ground Diese! Equipment 
4,345,833 65 0.16 0.7 31 7 3 
10,858,507 65 0.16 0.7 78 2 6 
17,807,961 65 0.16 0.7 127 3 14 
Regional Total 236 13 25 
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iii bniliaiintis bir the Actin tamhadion Camadative tupaet Gentened 
= [eee] eee | ee | a | oe | ee | oe 
(vt 
Bowle Mine Coal Haul Trucks at 2 Million Tons per Year Coal Production 
oo 71,429 | 357,143 & 49.2 5.7 45 19.4 22 
Coal Trains Between Mine Site and Hotchkiss (Bowe at 2 Million TPY; Oxbow at 5 Million TPY; West Elk at 8.2 TPY) 
_ ctannuat| Time | “forDusl™ | Emission | Emission | Emission | “NOs | ‘Paro | SOs" 
for | ot | were | Tes, | searnce | acs | oe | > | 
Opened (orhp-t) 
Bowie Mine Line Haul 190 3 2,285,714 13.0 0.32 0.70 3% 1 2 
Oxbow Mine Line Haul 476 35 6,666,667 13.0 0.32 0.70 95 2 5 
West Elk Line Hau! 761 4 12,495,238 13.0 0.32 0.70 179 4 10 
Som! Loading (1 008 hp) 1448 3 4,342,857 13.0 0.32 0.70 62 2 3 
Regione! Total 1,448 307 8 17 
GRAND TOTAL 3 MINES 
a oe Ml 
in-Mine Vehicles 566 14 61 
Above-Ground Vehicles 236 6 25 
Haul trucks 4 19 2 
Coal Trucks 307 8 17 
Total 1194 47 105 
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Table 3.1-6 
Tallpipe Emissions for Year 1996 Actual Baseline 
ee ees] ee [| gee [a | coe | ee | oe 
ear gues Paved Roed iguent (tons/yr) | ftons/yr) | (tons/yr) 
(g/vmt) 
Bowle Mine Coal Haul Trucks at 1.2 Million Tons per Year Coal Production 
— ee |° | ee | jo 7 27 |" |" 
Coal Trains Between Mine Site and Delta (Bowie at 1.2 Million TPY; Oxbow at 1.5 Million TPY; West Elk at 7 TPY) 
- Pels| se |e] = |2l=/=l= 
(hrs) ous Paved Rosd apes (tonavyr) (toneryr) 
(g/>hp-hr) 
Bowtle Mine Line Haul 114 3 13.0 0.32 0.70 20 0 1 
Oxbow Mir2 | ne Haul 143 3.5 13.0 0.32 0.70 2 1 2 
West Ek Line Haul 667 4 13.0 032 0.70 153 4 6 
Boat Losding 11,008 hp) 924 3 13.0 0.32 0.70 40 1 2 
Regional Total 1,448 201 5 "1 
GRAND TOTAL 3 MINES 
ee a 
In-Mine Vehicies 529 13 57 
Above Ground Vehictes 155 4 17 
Haul trucks 3 12 1 
Coal Trucks 201 5 11 
Total 687 3 ae 
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range of 4 to 6 million tons per year was identified in the alternatives. An average of 5 million 
tons per year was used for the analysis in this section.) 





Bowie No. 2 Mine 5 million tons per year 
Oxbow Mining 5 million tons per year 
Mountain Coal, West Elk Mine 8.2 million tons per year 
Combined Production 18.2 million tons per year 


Bowie and Oxbow have applied for APEN air quality permits to allow the full production rates 
listed above, and Colorado APCD has issued draft permits. If Oxbow expanded tc 6 million 
tons per year, the company would have to revise its APEN air quality permit. 


The mining equipment that is permitted to operate at the two mines is listed in: 


+ Table 3.1-7, Permitted Mining Processes at Bowie Resources 
+ Table 3.1-8, Permitted Mining Processes at Oxbow Mining 


Emissions From Mines, Trains, and Vehicies. The emission rates from the mining 
operations, haul trucks operating between the Bowie No. 2 Mine and the Bowie No. 1 Loadout, 
exhaust emissions from the coal trains operating at the three mines, and emissions from non- 
project vehicles driven through the area along State Highway 13° are listed in the following 
tables: 

» Table 3.1-4, Summary of PM10 Emissions From Regional Mines 

» Table 3.1-9, Tailpipe Emissions for Proposed Action including Cumulative impacts 


» Table 3.1-10, Estimated Emissions from Non-Project Vehicles Along State Highway 
133 


+ Table 3.1-11, Emission increases for Proposed Action and No-Action 


The overall emissions from the proposec actions and the net emission increase between the 
action alternatives and the No-Action Alternative are as follows: 








Scenario PMi0 NOx $02 
Emissions Emissions | Emissions 
(tons/yr) (tons/yr) (tons/yr) 
Year 2003 Proposed Project, including Curnulative 1,758 2,045 110 


impact from West Elk Mine Expansion and Non- 
Project Traffic on Highway 133 


Emission increase (Action Alternatives vs. No-Action) 131 10" 12 
Emission increase (Action Alternative vs Year 1998) 263 363 31 


























Ambier .“*+ Quality impacts Near Bowle No. 2 Mine and Oxbow Mine. The mines are 
regulated by Colorado APCD and are required to use well-operated emission contro! devices to 
minimize particulate emissions from process vents. Each mine is required to control fugitive 
dust by frequent watering during dry weather and by minimizing the size of storage piles. 
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Table 3.1-7 
Permitted Mining Processing at Bowie Resources 
Permit No. Description of Control Permitted Permitted 
Processing Unit Device Annual Coal PM10 
Throughput Emission:. 
(tons/yr) (tons/yr) 
Bowie No. 2 Mine 
9601. 103-1 Alts Mineral Systems Screen Spray Bars 5,000,000 5.25 
(1500 iph) S/N: 9OKA09493 
96DL. 103-4 Coal loadout silo facility Fully Enciosed 5,000 000 0.86 
9601 103-6 Jeffrey model 611 fiex tooth Spray Bars 2,500,000 1.80 
crusher (BCO iph) 
96DL103-7F | Above-ground fugitive emission 469 
producing activites 
General above-ground fugitives 5,000,000 111.02 
GOB hauling 5,000,000 
Finished Product Stockpiles (coal) 350,000 
Finished Product Stockpiles (stoker coal) 5,000 
raw Material Stockpiles (coal) 60,000 
Raw Material Stockpiles (GOB) 15,000 
9600726 Ventilation shat w/biower rated at 5,000,900 13.95 
850.000 ctm 
Total Permitted PM10 Emissions 123.6 
Bowie No. 1 Loedout Truck Dump and Rail Car Loading 
11012524 Truck Gump station Mikropul Mode! No. | 5,000,000 0.035 
336 KTR-10 
baghouse 
1101252-7 Silos 1-3 Mikropul Mode! No. | 5,000,000 0.11 
64STR-10-20 
baghouse 
11DL.252-10 | Rail car loading facility Mikropul Mode! No. | 5,000,000 3.67 
144 STR-10-20 
baghouse 
Total Permitted P10 Emissions 05 
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PMi10 
Emissions 
(tons/yr) 
0438 
Elk Creek Mine | 4.800.000 tons 0.146 
Stacking Tubes | 2.400.000 tons 0.111 
Loading Related Process Sources 
Reclaim Tunnell | 960,000 tons 0.075 
Screening Plant | 4,800,000 tons 1.12 
Dump Station | 4,800,000 tons 0.157 
Crusher | 4,800,000 tons 0.29 
Crusher Bypass to Train Loadout | 4,800,000 tons 0.186 
Miscellaneous | 9.125 tons 0.0125 
Fugitive Sources 
Stacking Tube Stockpile 242 
Temporary Stockpiles | 1.72 acres 10.4 
Hauling | 11,095 VT" 246 
West Valley Fill 1.941 
Existing Rock Fil Area | 1.21 acres 0.17 
Construction Related 13.63 
Grand Total Permitted P10 Emissions 55M 
* VMT «= Vehicle Miles Traveled 
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Table 3.1-9 


Tallpipe Emissions for Proposed Action Including Cumulative impact 





























































































































= eee) & |e |e = |S |/= 
ome | ep 
;  @vet 
Bowle Mine Coal Haul Trucks at 5.2 Million Tons per Year Coal Production 
—- 176,571 | 5 | omar | 1144 | 492 5.7 & | 464 56 
Coal Trains Between Mine Site and Delta (Bowie at 5 Million TPY; Oxbow at 5 Million TPY; West Elx at 8.2 TPY) 
— ctanmust | Tene | "forbusl™ Emission | “NOs | ‘Pate | SOs" 
Trips (hrs) 10000 hp jen (tone/yr) (tone/yr) ftona/yr) 
Bowle Mine Line Haul 476 3 5,714,286 0.70 82 2 4 
Oxbow Mine Line Haul 476 35 6,666,667 0.70 95 2 5 
Weet Elk Line Haut 781 4 12,495,238 0.70 179 4 10 
Som! Laoding 11-008 hp) 1733 3 5,200,090 0.70 74 2 4 
Regione! Total 1,733 356 o 19 
GRAND TOTAL 3 MINES 
Annual NOx Annual PMi10 Annual $02 
In-Mine Vehicles 566 14 61 
Above-Ground Vehicles 283 7 Kt] 
Haul trucks 1 48 6 
Coal Trucks 356 4 19 
Total 1216 78 116 
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i iia, i oe pecs Wibialie iene Wabean 133 
Roed Segment | Highway | ADT Cars Medium Diese! Heavy Dissel | Total 
Distance | (Veh/day) | (Assume 65% of ADT) Trucks Trucks Emissions 
(miles) (Assume 10% of ADT) | (Assume 5% of ADT) | From 
Count | vMtidey | Count | vetiday | Count | vtiday | "Y's 

Delta- Austin 6.4 12,600 10,710 68,544 1,260 8,064 630 4,032 
Austin-Hotchkiss 144 5,400 4,590 66,096 540 7,776 270 3,888 
Hotchkiss-Somerset 208 3,150 2,678 55,682 315 6,552 158 3,276 
Somerset-West Elk 3 2,000 1,700 5,100 200 600 100 300 
Regional Total 195,432 22,992 11,496 
NOx EF, gVMT 20 5.0 11.4 
Road Dust EF, g/VMT 1.05 11.7 87 
S02 EF, gVMT 0 ; 57 
NOx Emission tons/yr 157.12 46.21 52.68 256 
Road Dust tons/yr 82.49 108.14 402.04 593 
S02 Emission, tona/yr 9.24 26.34 36 



































Basis: Year 1996 ADT Vehicle Counts From Colorado Department of Transportation 
Emission Factors: EPA MOBIL4 and AP-42 Section 13.2.1 
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Table 3.1-11 
Emission increase for Proposed Action and No-Action 
Source | Year 1998 Baseline No-Action Proposed Action 
(mm tpy) (mm tpy) (mm tpy) 

Coal Production Rates 
Bowe 1.2 2 5 
Oxbow 15 5 5 
West Elk 5.9 82 8.2 

Total 85 15.2 18.2 
Grand Total Regional Emissions: NOx 
West Elk Mine 496 600 600 
Oxbow Mine 222 ME 348 
Bowie Resources 208 233 341 
Highway 133 256 256 256 
Regional Industrial/Agric. 200 200 200 
Urban Areas (De'ta, 300 300 300 
Hotchkiss, Paonia) 

Total 1,682 1,837 2,045 
Grand Total Regional Emissions: Pix 
West Elk Mine 129 181 181 
Oxbow Mine 25 73 73 
Bowie Resources 51 82 214 
Highway 133 590 590 590 
Regional industrial/Agnc. 500 500 500 
Urban Areas (Detta, 200 200 200 
Hotchkiss, Paonia 

Total 1,498 1,626 1,758 
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APCD required Oxbow to conduct air quality dispersion modeling at the mine, as part of the 
permitting process for the expansion up to the proposed 5 million ton per day throughput (Air 
Sciences, 1999). The modeling was completed using EPA's ISC3 dispersion model with one 
year of sequential-hourly meteorological data from the nearby West Elk Mine. A detailed 
modeling receptor grid was used to evaluate impacts at residential areas and rural areas 
surrounding the mine site. The results of the modeling demonstrated that the Oxbow Mine 
achieves the 24-hour and annual-average PM10 concentration limits at all points beyond the 











facility boundary: 
Averaging PM10 impect Assumed Total Ambient Air 
Period by Mine Background Concentration | Quality Standard 
Emissions Alone | Concentration From Mine (ug/m3) 
(ug/m3) (ug/m3) Emissions Plus 
Beckground 
(ug/m3) 

24-hour Average 112 10 122 150 
Annual 4verage 10 32 50 
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It is gencrally recognized that the ISC3 dispersion model predicts a conservatively high impact, 
So it is concluded that the PM10 impacts surrounding the Oxbow Mine would be below the 
AAQS if Cxbow operates the air pollution contro! equipment in accordance with their APEN air 
Quality permit. The PM10 AAQS limits are “secondary standards” that were specified by EPA to 
prevent “public welfare” impacts such as soiling of buildings and crop damage, as well as 
protecting public health. The modeled maximum PM10 concentrations at the facility boundary 
were less than the AAQS. 








The Bowie No. 2 coal processing equipment is farther from the facility boundary than is the 
equipment at Oxbow, so it is assumed that the PM10 concentrations at the Bowie No. 2 facility 
boundary are lower than at Oxbow. Similarly, the train loading facilities at the Bowie No. 1 
Loadout are farther from the facility boundary than is the train loading station at Oxbow, so the 
PM10 concentrations adjacent te tne Bowie No. 1 Loadout would be less than Oxbow and would 
also be less than AAQS. 


The action alternatives would require an estimated five to six coal trains per day to travel to and 
from ‘he project area. Based on emission factors developed by EPA (EPA, 1997) the diese! 
locomotives would emit an estimated S56 tons per year of NOx and 9 tons per year of 
particulate matter along the 30-mile rail line between Somerset and Delta. The windblown coal 
dust from the coal cars is expected to be much less than the particulate emitted from the diese! 
engine exhaust. All diesel engines are recognized to emit trace amounts of organic compounds 
(for example, aldehydes) that can cause short-term odor impacts. There could be minor, short- 
term odor impacts along the railroad line between Somerset and Delta. 


Greenhouse Gas Emissions. “Greenhouse gases” are gaseous emissions that have 
extremely long persistence in the atmosphere, disperse globally, and can result in global 
warming. Greenhouse gas emissions are not a local issue; the emitted gases have no 
immediate impact near the emission point but eventually disperse across the planet. Two types 
of greenhouse gases are associated with the coal mines in the North Fork of the Gunnison 
River area: methane and carbon dioxide. 


Methane gas is liberated from the coal formations during mining and emitted to the atmosphere 
through the ventilation shafts. At the assumed coal production rates of 5 million tons per year, 
the Bowie No. 2 Mine and the Oxbow Elk Creek Mine would emit some very minor amounts of 
methane. The methane concentrations in the ventilation air would be well below the 
flammability limit, and there is no realistic possibility that the methane emitted from the vents 
could accumulate in buildings outside the mine to create a hazard from explosion. 


Carbon dioxide is not generated in significant amounts by the mining operations, but carbon 
dioxide is the primary combustion product of coal, such as in electric generating stations. 


3.1.3.5 Air Quality impacts to West Elk Wilderness and Black Canyon National 
Monument 


The Action Alternatives would increase emissions of particulate matter, NOx and SO2 from 

sources along the floor of the North fork of the Gunnison River valley. If the wind biows these 
emissions in a direction other than directly along the valley, it is possible that they could impact 
the West Elk Wilderness or Black Canyon National Monument (Figure 3. 1-2, Emission Sources 


and Wilderness Area Receptors for Visibility and Acid Deposition Modeling). The emitted NOx 
and SO2 can react inside the plume to convert to nitric acid and sulfuric acid, which can cause 
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increases in acid deposition al the sensitive alpine regions of the wilderness area. The nitric 
acid and sulfuric acid can react with ammonia in the atmosphere to form “secondary particles” 
that can form a regional haze that impacts visibility at iocations far from the emission source. In 
addition, the emissions can cause an unattractive distinct plume (called “plume blight”) during 
the first few miles Gownwind before the plurne breaks up as it travels through rugged terrain. 





The worst-case potential impacts by acid deposition at the West Elk Wilderness and the 
regioral haze impacts at West Elk Wilderness and Black Canyon were calculated using a 
ee ee ee ee ee ee, ee 
) ' | | eport” (IWAQM, 1993), referred to as “IWAQM- 
F Vass Mensdaes af eis Ulan coitie tas TU toes ella Gonetatnd cf ho alate weve exthunted 
ising tee PUUVUE dehity model GPA, 1908) The impacts were evaluated at the following 
wilderness area receptors: 





» Regional haze and plume blight were evaluated at the top of Mt. Gunnison at the 
northwest boundary of the West Elk Wilderness (11 miles from the town on Bowie), 
looking downward toward the mine sites. 


» Acid deposition impacts were evaluated at South Golden Lake at the center of the 
West Elk Wilderness (22 miles from the town of Bowie) 


» Regional haze impacts were evaluated at the northeast corner of the Black Canyon 
National Monument (25 miles from the town of Bowie) 


General Approach for Dispersion Modeling - The key to the impact assessment was 
conducted to estimate the concentrations of PM10, NOx and SO2 at the West Elk Wilderness 
and Black Canyon caused by emissions from the mines, highways and railroad along the valley 
floor. To reach the interior of the West Elk Wilderness, the emissions would have to rise out of 
the valley ai 6,000 feet elevation and travel southwest along a circuitous path: past Jumbo 
Mountain, West Flatiron Ridge and East Flatiron Ridge to reach the northwest wilderness 
boundary, then onward either over or around Mt. Gunnison (12,700 feet), West Beckwith 
Mountain (12,100 feet) and Sheep Mountain (11,800 feet). 


The conceptual pathway for emissions impacting the Black Canyon National Monument would 
be equally serpentine. Emissions from the vailey floor at Paonia and Somerset could travel 
westward along the North Fork of the Gunnison River valley to the broad plane at Hotchkiss, 
then southward across the Smith River, over the top of Fruitland Mesa, across Red Canyon, 
then southward to Black Canyon (25 miles from the source). 


There are no conventional air quality dispersion models that can accurately simulate ground- 
level plume dispersion in such twisting, rugged terrain. Therefore, for this EIS, a conservative 
screening approach was used to estimate the worst-case impacts and compare them to 
relevant environmental criteria. As a highly conservative step, it was assumed that emissions 
from the mine sources at the valley floor blow downwind directly toward the wilderness areas as 
@ straight, continuous, uniform piume with no enhanced dispersion caused by crossing valleys, 
rugged terrain, temperature inversions, etc. Given this assumption, two commonly-used 
Gaussian dispersion modeis (SCREEN3 and PLUVUE) were used to estimate the annual 
average concentrations and the maximum 24-hour average concentrations at the wilderness 
areas. The SCREENS mode! was used for the acid deposition modeling and the regional haze 
modeling. The PLUVUE model was used to assess plume blight immediately downwind of the 
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Bowie No. 2 Mine. Based on the rugged terrain described above, the use of these Gaussian 
dispersion models is considered to provide a conservatively high ambient concentration. The 
actual impacts at the wilderness areas are expected to be considerably lower than the modeled 
impacts presented in this EIS. 


Wind speed data from the meteorological tower that was operated al the West Elk mine in 1987 
were used for the modeling. That station is believed to provide the most relevant source of wind 
Gata for the Paonia-Somerset region. The wind rose shown in Figure 8, Wind Rose for West Elk 
Mine, displays a wind pattern that is common for a narrow river valley. Strong persistent winds 
blow along the valley, and weak infrequent winds biow across the valley. The prevailing winds 
biow up-valley or down-vailey with a high wind speed (3.8 meters/second average). Cross- 
valley winds biowing southward toward the West Elk Wilderness were infrequent (less than 2% 
frequency of occurrence) with a low speed (2.5 meters per second). The average wind speed 
for all directions was 3.6 meters per second. Based on the West Elk wind rose, the following 
values were used for the SCREEN3 modeling: 





» Annual average wind speed of 2.5 meters per second, D stability, and 5 percent per 
year frequency of annual occurrence (i.e., the wind direction was assumed to 
meander so all of the emission sources between Somerset and Delta impact the 
wilderness areas for 5% of the time during the year). 


» 24-hour average wind speed of 2.5 meters per second, D stability, and 6 hours per 
day occurrence (i.e., the wind direction was assumed to meander so all of the 
emission sources between Somerset and Delta would impact the wilderness areas 
for 6 hours). 


Emission Sources Used for Modeling - The visibility modeling and acid deposition 
assessments were done by modeling the incremental emission increases for the following two 
scenarios. The modeled incremental impacts were then compared to measured baseline 
conditions to evaluate the significance of the modeled increases. 





“Action Alternative Minus No-Action”. This scenario evaluates emission increases from mining 
of the Iron Point Coal Lease Tract (by Bowie) and the Elk Creek Coal Lease Tract (by Oxbow). 





“Action Alternative Minus Year 1998 Baseline”. This scenario includes the direct emission 
increases from mining of the iron Point Coal Lease Tract (by Bowie) and the Elk Creek Coal 


Lease Tract (by Oxbow), plus cumulative impact emission increases that are expected to occur 
at the West Elk Mine. 


Table 3.1-11, Emission increases for Proposed Action and No-Action, lists the incremental 
emission increases for the two scenarios as well as the estimated grand total regional emission 
rates for the Year 1996 baseline, No-Action, and Action Alternative. As shown in Figure 9, 
Emission Sources and Wilderness Area Receptors Used for Visibility and Acid Deposition 
Modeling, the three mines that could impact the West Elk Wilderness are spread along a 3-mile 
line between Paonia and Somerset, and the railroad emissions would occur along the 30-mile 
track between Somerset and Delta. For the SCREEN3 modeling, the emission increases were 
apportioned between nine discrete area sources to represent the three mines and the railroad. 
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Modeled Poliutant Concentrations at West Elk Wilderness and Biack Canyon - Detailed 
modeling results are described in an independent technical report (Kennedy/Jenks, 1999). The 
results are summarized in Table 3. 1-12, Visibility and Acid Deposition Modeling Results”. 


The highest concentrations of ambient NOx and PM10 were modeled at the Mt. Gunnison 
receptor, which is closest to the three mines. The modeled annual-average NO2 increment at 
Mt. Gunnison is 0.069 ug/m3, which is below the PSD Ciass | allowable increment of 2,5 
ug/m3. The maximum 24-hour total PM10 concentration at Mt. Gunnison (incluaing primary 
mine dust plus secondary aerosols formed by reaction of NOx and SO2 emissions) is 0.24 
ug/m3, which is below the PSD Class | allowable increment of 8 ug/m3. 





As listed in Table 3.1-12, Visibility and Acid Deposition Modeling Results, the modeled 
concentrations at South Golden Lake and Black Canyon are lower than the modeled values at 
Mt. Gunnison because those receptors are farther from the large emission sources. 


Modeled Acid Deposition at South Goiden Lake in West Elk Wilderness - impacts from 
acid deposition were evaluated using the conservative screening procedure developed by the 
Forest Service (Fox et. al., 1983). Calculations are shown in Table 3. 1-13, Annual ANC 
Change at South Golden Lake (Action Alt. — No-Action) and in Table 3.1-14, Annual ANC 
Change at South Golden Lake (Action Alt. - Year 1998 Baseline). The modeled decrease in 
the acid neutralization capacity (ANC) at South Golden Lake was less than the criterion defining 
a “significant impact”. The steps for the acid deposition assessment were as follows: 


» The annual average NOx and SO2 concentrations were modeled by SCREENS using 
the steps described previously. 


» The “dry deposition rates” for NOx and SO2 were estimated using deposition 
velocities of 0.007 m/sec and 0.024 m/sec, respectively. 


» The total deposition of nitrogen and sulfur were estimated by assuming that the total 
deposition is twice the dry deposition. 


» The Year 1998 baseline alkalinity of South Golden Lake was assumed to be 114 
microequivaients per liter (,,eq/!) based on information from the Forest Service. 


+ Annual average precipitation at South Golden Lake was assumed to be 40 inches 
based on information from the Forest Service 


The Forest Service considers a decrease in the ANC of 10 percent to constitute a significant 
impact. The modeled impacts are below that criterion: 











Action Alternative Minus No Action (Does not include any 0.2% 
cumulative impacts) 
Action Alternative Minus Year 1996 Baseline (includes 0.7% 
curnulative impacts) 











Modeled Regional Haze impacts - Emissions of inert coal dust, NOx and SO2 from the mines 
and haul road could react in the atmosphere to form particles that could form a discernible haze 


over regions far from the mines. The following steps were used to estimate the irnpacts of 
PM10, NOx and SO2 emissions on visibility: 
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Table 3.1-12 

Visibility and Acid Deposition Modeling Results 
Assumed Beckground Conditions 
Background Visual Range at West Eik Wilderness (clearest 90” percentile) 290 kr 
Background Visual Range at Black Canyon (clearest 90” percentile) 200 km 
Background ANC at S. Goiden Lake 114 veg’ 
“Cross-Valley” Wind Speed 25 mysec 
Annual-everage “Cross-vailey” Frequency of Occurrence for SCREEN? 5% 
Highest-day, “Cross-vailey Wind” Frequency of Occurrence for SCREENS 25% 
Assumec 24-hr Average Ambvert Temperature at West Elk Wilderness 70 deg F 
Assumed Relative Hurnidity on 90% Ciearest Day 60% 
Assumed Ozone Concentration (10% of AAOS) 0.008 ppm 
Maximum Daily NO2 Conversion Rate 10% per hour 
Maximum Deity SO2 Conversion Rate 1% per hour 
Modeved Criteria Pollutant Concentrations 
Annual Nox increment at S Golden Lake Proposed Acbon Year 1996 Baseline 0.019 | ugims 
Annual Nox increment at S. Golden Lake, Proposed Action - No-Action 0.069 ug/mn3 
24-hr Primary PM10 increment at Mt. Gunnison, Proposed Action-Year 1996 Baseline | 0.18 ugimn3 
oe ar Ln ema (ranary ¢ Sosendany) at OR. Gunteen Prepeses Asien - 0.24 ug/m3 
Reduced Acid Neutraitzation Capecity (Significant Impect = 10%) 
Reduced ANC at S. Goiden Lake (Proposed Action - No-Action) 0.20% 
Reduced ANC at S. Gokden Lake (Proposed Action - Year 1996 Baseline) 0.66% 
| invcnesed Extinotion Coofficiont (Significant impact = 10%) 
ir creased B-ext at S. Golden Lake, Proposed Action - No-Action 4.3% 
increased B-ed at S. Golden Lake, Proposed Action - Year 1998 Baseline 10.6% 
increased B-ext at Mt. Gunnison, Proposed Action - No Action 5.3% 
increased B-ext © won, Proposed Action - Year 1908 Baseline 13.0% 
increased B-ox" . Canyon, Proposed Action - No-Action 14% 
increased B-ex .. Bleck Canyon. Proposed Acton - Year 1906 Baseline 3.4% 
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Table 3.1-12 
Visibility and Acid Deposition Modeling Results 
PLUVUE Plume Vieibity, Mt. Gunnison Viewer Looking within 10° of Bowie No 2 Mine (significant impact 
Delta E, | Hour Atter Sunrise, Wind Condition = F/1.0 | 0.76 
Detta E, 1 Hour After Sunrise, Wind Condition = 0/3.6 0.55 
Detta E, Noon, Wind Condition = F/1.0 | 0.89 
Detta E, Noon, Wind Condition - 0/3.6 0.22 
Detta E, 1 Hour Betore Sunset, Wind Condition = F/1.0 5.57 
Detta E, 1 Hour Betore Sunset, Wind Condition = 0/3.6 142 











The visibility assessment focused on the impacts during exceptionally clear days. 
Clear days are defined by the “background visual range” which is the distance that a 
dark mountain would be barely visible against the sky. Based on data provided by 
Forest Service and the National Park Service, the 90" percentile clearest days al the 
West Elk Wilderness and the Black Canyon have visual ranges of 290 km and 200 
km, respectively. 


The SCREENS mode! was used to calculate the downwind concentrations of mine 
dust, NOx and SO2. 


The National Park Service's criterion for “significa. impact” is based on a 24-hour 
average. The SCREENS vaiues for the maximum 1-hour impacts were multiplied by 
@ factor of 0.25 to convert to a 24-hour average. The 0.25 factor is commonly used 
for air quality modeling. 


NOx and SO2 must first react within the plume to form nitric acid and sulfuric acid 

before they can form “secondary particles” that can obscure visibility. The reaction 
rates for those pollutants depend on the air temperature, amount of solar radiation, 
amount of ambient ozone, and the relative humidity. Based on a clear day in July, 
the following meteorological parameters were assumed: 


Air temperature: 70 degrees at West Elk Wilderness 


80 degrees at Black Canyon of the 
Gunnison National Monument 

Solar radiation: Mid-day on July 4 

Ambient ozone: 0.008 ppm (1/10 the allowable AAQS) 


Relative humidity: 60% 


Based on the above ambient conditions, the PLUVUE model predicts mid-day 
reaction rates of 5 percent per hour for NOx and 0.7 percent per hour for SO2 for the 
West Elk receptor. As a conservative step, the PLUVUE-modeled reaction rates for 
the West Elk were adjusted upward to 10 percent per hour for NOx and | percent per 
hour for SO2. The PLUVUE reaction rates at the Black Canyon of the Gunnison 
National Monument (which is lower in elevation and hotter than West Elk) were 7 
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Table 3.1-13 


Annual ANC Change at South Golden Lake 


(Action Alternative - No-Action does not include emission increases from non-project cumulative impacts) 
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Alm abinity 141 peg! 
Precipitation 40 inches 
 eomes Distance | 25 mps 1-40 increased NOx =| NOx SCREENS | SCREENS Frectionai | Acid Gas 
(m) Plume SCREEN Emissions. Emissions | t-ir NOx Annual NO. | Conversion | Available for 
Trevel 3xo Proposed (gs) Canc. Conc. a =—6%/ir =| Deposition 
Time (rs) | (ug/mi/g/sec) | Project - Vern’) egn'd) Rate ems) 
No- Action (tpy) 

NOx - NOs Conversion 100. 0% Per Hour SCREEN} Annual Fector 005 
West £ & 27400 3.0 0.1545 0 0.00 0 0000 0 0000 10 0 0000 
Mere 
Oxbow Mine | 31000 34 0.144 0 0.00 0.0000 0 0000 100 0 0000 
Bowle No.2 | 35400 39 0.135 47 135 0.1627 0.0091 100 0.00913 
Me 
Haul Trucks | 36000 40 0.133 65 0.19 0.0249 0.0012 1.00 0.00124 
Bowte Rai 36600 41 0.132 1 032 00418 0.0021 100 0 00209 
Facility 
RR Line 4 33700 37 0.138 0 000 0 0000 0 0000 100 0 0000 
Fr Line 3 39500 44 0.127 14 0.40 0.0512 0 0026 1.00 0 00256 
RR Line 2 50300 56 0.112 14 040 00451 0.0023 100 0 00226 
RR Line 1 68600 78 0 095 14 0 40 0 0383 0.0019 100 0.0019! 
NO? Available tor Deposition 107 ° Waa 0.018 0.0192 
Mojar Ratio AR. N/INO2 030 
NOe2 Deposition Velocity Vd. msec 0007 
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Annual ANC Change at South Golden Lake 
snon Atemative - No-Action does not include emission increases trom non-project cumulative impacts) 
Source Distance | 2.5 mps 1-+Hr increased NOx | NOx SCREENS | SCREENS | Fractional | Acid Ges 
(m) Plume SCREEN Emissions, Emissions | 1-HrNOx | Annual NOx | Conversion Available for 

Travel 3~”/0 Proposed (g/s) Cone. Conc. at__%/Hr | Deposition 

Time (hrs) | (.g/m3/g/sec) | Project tle (ug/m’3) (g/m’3) Rate (-g/m3) 
DEP (total-to-dry ratio) 2 
Units Correction Fc 315.4 
Nitrogen Flux, kg N/ha/yeer 0.026 
$02-S03 Conversion 100.0% Per Hour SCREEN 3 Annuai Factor 0.05 
West Etk 27400 3.0 0.1545 0 0.00 0.0000 0.0000 1.00 0.00000 
Mine 
Oxbow Mine | 31000 24 0.144 0 0.00 0.0000 0.0000 1.00 0.00000 
Bowie No.2 | 35400 27 0.135 5 0.14 0.0194 0.0010 1.00 0.00097 
Mine 
Haul Trucks | 36000 28 0.133 4 0.12 0.0153 0.0008 1.00 0.00077 
Bowie Rai | 36600 28 0.132 0.5 0.01 0.0019 0.0001 1.00 0.00010 
Facility 
RR Line4 =|: 33700 26 0.138 0 0.00 0.000 9.0000 1.00 0.00000 
RR Line3 =| 39500 3.0 0.127 0.8 0.02 0.0029 0.0001 1.00 0.00015 
RR Line2 | 50300 3.9 0.112 0.8 0.02 0.0026 0.0001 1.00 0.00013 
RR Line! | 68600 5.3 0.095 0.8 0.02 0.0022 0.0001 1.00 0.00011 
S02 Available for Deposition 12 0.044 0.0022 0.00222 
Mojar Ratio R, N/NO2 0.50 
NO2 Deposition Velocity Vd, m/sec 0.024 
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Table 3.1-13 


Annual ANC Change at South Goiden Lake 
(Action Alternative - No-Action does not include emission increases from non-project cumulative linpacts) 
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Source 25 mps 1+Hr increased NOx | NOx SCREEN3 
Phume SCREEN Emissions, Emissions | 1-Hr NOx Annual NOx | Cunversion | Avaliable for 
Travel 3x Proposed (g/s) Cone. 
Time (hra) | (ug/m/g/sec) | Project - (ug/m’3) 
No-Action (tpy) 
DEP (total-to-dry ratio) 
Units Correction Fc 
Nitrogen Flux, kg N/ha/yeer 
Unit Conversions 
Alkalinity 0.000141 ef 
Precipitation 1.02 meters 
N Flux Dn 0.0258 kg/ha/yr 
S Flux Ds 0.0168 kg/ha/yr 
Fin Factor (N/NO2) 0.30 
Rin Facto: (S/SO2) 05 
Nitrogen Eq. Flux Hin 0.000184 eg/m2 
Sulfur Equ. Flux Hs 0.000105 eg/m2 
Wind Speed: 2.5 m/sec and D stability based on local “cross-vailey” wind data 
Basie: D.G. Fox, 1983, “A Suggested Methodology for an Acid Deposition Screening Technique Applicable Within 200 km of isolated Sources”, 
Preliminary Draft, 1963. 
Equations: Total Flux (kg/ha/yr = (Conc.) X Vd x R x DEP x Fe Hn = Dr/(10 x Rin x 46) 
Hs = Da/(10 x Rs x 32) Delta ANC (%) = 100 * [(Hs+tin)/d/1000/A] 
SCREEN3 Dispersion Modeling Assumptions: 


SCREENS model was used, dividing the mine sites, haul roads, and railroad into discrete point sources for modeling the concentration, at West Elk. 
SCREENS model assumed 2.5 mps “cross-vailey” wind speed based on annual average condition at West Elk weather station. 
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Tae i 
Annual ANC Change at South Golden Lake e 
baseline includes emission increases from non-project cumulative impacts) 
Baseline Conditions at South Golden Lake 
141 yeg/ 
40 inches 
NOr SCREENS | SCREENS | Fractions! Acid Gas 
Emissions | 1-Hr NOx Annual NO: | Conversion Availabie 
(9/8) Conc. Conc. a —s Nir for 
(g/m’3) (-g/m’3) Rate Deposition 
(.g/m3) 
SCREENS Annual Factor 0.05 
199 0.3069 0.0153 1.00 0.01535 
i 96 0.2819 0.0141 1.00 0.01410 
1.41 0.1905 0.0095 1.00 0.00952 
0.22 0.0287 0.0014 1.00 0.00144 
0.37 0.0494 0.0025 1.00 0.00247 
1.12 0.1550 0.0077 1.00 0.00775 
1.12 0.1426 0.0071 1.00 0.00713 
1.12 0.1258 0.0063 1.00 0.00629 
1.12 0.1067 0.0053 1.00 0.00533 
1.387 0.069 0.0604 
0.30 
0.007 3 




































































































































































Annual ANC Change at South Golden Lake 
baseline emission increases from non-project cumulative impacts) 
SCREENS | SCREENS | Fractional | Acid Gas 
tir NOx =| Annual NOx | Conversion | Avaliable 
Cone. Cone. ot S/Hr =| for 
(-g/m’3) (gms) | Rate Deposition 
(-g/m3) 
2 
315.4 
0.083 
SCREEN 3 Annual Factor 0.08 
0.0267 0.0013345 | 1.00 0.00133 
0.0207 0.0010365 | 1.00 0.00104 
0.0233 0.0011661 | 1.00 0.00117 
0.0191 0.0009574 | 1.00 0.00096 
0.0038 0.0002 1.00 0.00019 
0.0079 0.0004 1.00 0.00040 
0.0073 0.0004 1.00 0.00037 
0.0064 0.0003 1.00 0.00032 
0.0055 0.0003 1.00 0.00027 
0.121 0.0080 0.00604 
0.50 
0.024 
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Annual ANC Change at South Goiden Lake 


Table 3.1-14 


(Action Alternative - Year 1996 baseline includes emission increases from non-project cumulative impacts) 

























































































Source Distance | 25 mpe 1-++4r increased NOs SCREENS | SCREENS Fractional Acid Gas 
(m) Plume SCREEN Emissions, Emissions | 1-Hr NOx Annual NOx | Conversion | Available 
Trevel 3x0 Proposed (9/8) Conc. Conc. a —s Nir for 
Time (rs) | (ug/mi/g/eec) | Project - (g/m’3) (-g/m’3) Rate Deposition 
No-Action (tpy) (-g/m3) 
DEP ftotal-to-dry ratio) 2 
Units Correction Fc 315.4 
NRrogen Flux, kg N/a/yeer 0.0457 
Unt Conversions 
Alkalinity 0.000141 eg/ 
Precipitation 1.02 meters 
N Flux On 0.9832 kg/ha/yr 
S Faux Ds 0.0457 kg/ha/yr 
Fin Factor (N/NOz) 0.30 
Rin Factor (S/SOz) 05 
Nitrogen Eq. Flux Hn 0.000666 eg/m2 
Sulfur Equ. Flux Hs 0.000286 eg/m2 
Wind Speed: 2.5 m/sec and D stability based on local “cross-valley” wind data 
Besis D.G. Fox, 1983, “A Suggested Methodology for an Acid Deposition Screening Technique Applicable Within 200 km of Isolated Sources”. 
Orafi, 1963. 
Equations: spay Hn = Drv(10 x Fin x 46) Delta ANC 0.664% 
Hs = Da/(10 x As x 32) Delta ANC (%) = 100 * [(Hs+Hn)/d/1000/A] 
SCREEN Dispersion Modeling Assumptions: 


SCREENS model was used, dividing the mine sites, haul roads, and railroad into discrete point sources for modeling the concentration at West Elk 
SCREENS model assumed 2.5 mps “cross-vailey” wind speed based on annual average condition at West Elk weather station. 











lif 


ze-t eBeg 


ssAjeuy /83Ue UO4AUZ 





6661 











September 1999 Chapter 3 Page 3-33 


percent per hour for NOx and 0.7 percent per hour for SO2. As a conservative step, 
the PLUVUE rates were adjusted upward to 14 percent per hour for NOx and 1.5% 
per hour for SO2. 





» The resulting primary particulate and secondary particulate concentrations were 
converted to a “light extinction coefficient” (b-ext, with units of 1/km) using the 
IWAQN-1 factor 0.003 b-ext per .g/m3 of total particulate (the sum of primary PM10, 
secondary ammonium nitrate, and secondary ammonium sulfate). 


» The background visual range (VR) at each receptor was converted to a background 
b-ext coefficient by the Koschmeider equation: 


Background b-ext = in (0.02) / VR 


» The National Park Service staff indicated a “significant impact” to be an incremental 
b-ext increase of 10 percent above background. 


Calculations were completed for the “Action Alternative Minus Baseline” and the “Action 
Alternative Minus No-Action” scenarios, at each of the three wilderness area receptors 
(Kennedy/Jenks, 1999). Example calculations are shown in Table 3. 1-15, B-ext increase at Mt. 
Gunnison (Action Alternative Minus No-Action and Table 3.1-16, B-ex increase at Black 
Canyon (Action Alternative Minus No-Ac’'on. Modeled impacts for ail of the scenarios at each 
of the receptors are listed in Table 3.1-12, Visibility and Acid Deposition Modeling Results. 


Secondary aerosols produced by reaction of NOx and SO2 in the plumes contributed to the total 
ambient particulate. Combined ammonium nitrate and ammonium sulfate particulate 
contributed 30 percent of the total ambient particulate at Mt. Gunnison and 35 percent of the 
total particulate at the Black Canyon of the Gunnison National Monument. 


For the “Action Alternative Minus No-Action” scenario that does not include any cumulative 
impacts, the modeled increases in b-ext were less than the NPS impact criterion of 10 percent, 


as follows. 
» Mt. Gunnison 5% increase above background 
* South Golden Lake 4% 
> Black Canyon 1% 


For the “Action Alternative Minus 1996 Baseline” scenario that includes curnulative impacts, the 
modeled increases in b-ext exceeded the NPS impact criterion of 10 percent, as follows: 


» Mit. Gunnison 13% increase above background 
» South Golden Lake 1% 
>» Black Canyon 3% 


“Plume Blight” Near West Elk Wilderness Overlooking Gunnison River - in some cases 
when the wind direction and the sun are aligned, an observer on a high ridge overlooking the 
North Fork of the Gunnison River valley could see a distinct dust plume emitted by any of the 
coal mines. This visual impact caused by a distinct plume emitted from a distinct source is 
called “plume blight”. Plurne blight is different from regional haze where the viewer can 
perceive visibility degradation but the location of the emission source cannot be identified. The 
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B-Ext increase at Mt. Gunnison 
(Proposed Action - No-Action) 
Source Distance | 25 mps 1-449 increased NOx | NOx SCREENS | SCREENS Fractional 
(m) Prue SCREEN} Emissions Emissions | 1-Hr NOx 24-Hour Conversion 
Trevel xa Proposed (os) Conc. NOx Conc. a. Se 
Time (hrs) | (gimiig/cec) | Project - V-emn's) ems) Rate 
No-Action ftpy) 
NOx - NO3 Conversion 10.0% Per Hour SCREEN} 24-Hour F actor 0.25 
West Em 11400 13 0.263 0 000 0 0000 0.0000 0.1249 
Vee 
Oxbow Mine | 13700 15 0.233 0 000 0 0000 0 0000 0 1482 
Bowie No.2 | 18600 21 0.194 47 135 0 2625 0 0656 0 1957 
Mee 
Meu Trucks | 18600 21 0 194 65 0.19 0 03963 0.0091 0.1957 
Bowe Rad 19450 22 0 189 1 0.32 0 0599 0.0150 0 2036 
Facility 
RR Line 4 14300 16 0.227 0 0.00 0 0000 0 0000 0.1541 
AR Line 3 22900 25 0.173 14 040 0 697 00174 0.2352 
AR Line 2 34300 38 0.139 14 040 0.560 0.0140 0.3307 
RR Line 1 53800 60 0 109 14 040 0.0439 0.0110 0.4673 
NO? Avaliable for Particulete Formulation 107 0 528 0.1232 
Molar Ratio, Armmonkum Nitrate to MO2 | 
Ammonium Nitrate Conc ug | 



























































































































































Table 3.1-15 
B-Ext increase at Mt. Gunnison 
(Proposed Action - No-Action) 
$02 SCREENS | SCREENS | Fractional Acid Gas § 
Emissions 1-H SO2 24-Hour Conversion Available 
(g/s) Conc. SO2Conc. | at ___ %/Hr for 
(ug/m’3) (g/m’3) Rate Particies 
(.g/m3) 
SCREEN 3 24-Hour Factor 0.25 
0.00 0.0000 0.0000 0.0126 0.00000 
0.00 0.0000 0.0000 0.0152 0.00000 
0.14 0.0279 0.0070 0.0206 0.00014 
0.12 0.0223 0.0056 0.0206 0.00011 ‘ 
0.01 0.0027 0.0007 0.0215 0.00001 
w 
0.00 0.0000 0.0000 0.0158 0.00000 
0.02 0.0040 0.0010 0.0252 0.00003 
0.02 0.0032 0.0008 0.0376 0.00003 
0.02 0.0025 0.0006 0.0583 0.00004 
0.053 0.0157 0.00036 
2.06 
0.60 
1.70 
0.00128 i 
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Table 3.1-15 
B-Ext increase at Mt. Gunnison 
(Proposed Action - No-Action) 
Source Distance | 25 mps 1-++4r increased PMie | Piit0e SCREEN3 SCREENS Fractional Primary 
(m) Plume SCREEN3 Emissions, Emissions | 1-HrPM1o | 24-HR Piivo | Conversion | Particles 
Travel wa Proposed (g's) Conc. Conc. at —s Sir (g/m3) 
Time (hrs) | (<g/m3/g/sec) | Project - (g/m’3) (ug/m*3) Rate 
No-Action 

Primary Pif1e Conversion 100.0% Per Hour SCREENS 24-+Hr Fector 0.25 
West Ek 11400 13 0.263 0 0.0 0.0000 0.0000 1.0000 0.00000 
Mine 
Oxbow Mine | 13700 15 0.233 9 0.00 0.0000 0.0000 1.0000 0.00000 
Bowle No.2 | 18600 2.1 0.194 98 2.82 0.5474 0.1369 1.0000 0.13685 
Mune 
Haul Trucks | 18600 2.1 0.194 29 0.83 0.1620 0.0405 1.0000 0.04050 
Bowie Ral | 19450 22 0.189 24 0.07 0.0131 0.0033 1.0000 0.00327 
Facility 
RR Une 4 14300 1.6 0.227 0 0.00 0.0000 0.0000 1.0000 0.00000 
RR Line 3 22900 25 0.173 05 0.01 0.0025 0.0006 1.0000 0.00062 
RR Line 2 34300 38 0.139 05 0.01 0.0020 0.0005 1.0000 0.00050 
RR Line 1 6.0 0.109 05 0.01 0.0016 0.0004 1.0000 0.00039 
Primary Particulate 131 0.729 0.182 0.1821 

Total Particulate et Receptor 

Primary PM10 0.1821 ug/m3 

Secondary Ammonium Nitrate 0.055 ug/m3 

Secondary Ammonium Sulfate 0.00128 ug/m3 
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Table 3.1-15 

B-Ext increase at Mt. Gunnison 

(Proposed Action - No-Action) 
Total Particulate Increment 0.2383 ugim3 
IWAQM-1 B-ext Conversion Factor 0.0030 
incremental B-ext increase 0.00071 ifan 
Beckground Conditions | 
Background Vieusl Range } 200 km 
Koschmeider bext | 0.0196 t/um 








Wind Speed: 
Assumptions: 





2.5 m¥sec and D stability based on local wind data 

ee ee eT Conan ee 
Weet 

SCREENS model assumed 2.5 m/sec wind speed based on the “cross-valley” average condition at the West Elk meteorological station. 
NOz and SO2 conversion rates were based on PLUVUE model, using the following: noon time, 70 degrees F, 60% humidity, 0.008 ppm 
ozone. 
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(Proposed Action - No-Action) 
Source Distance | 3.6 mps 1-+Hr increased NOx | NOx SCREENS | SCREENS | Fractional Acid Gas 
(m) Plume SCREENS Emissions, Emissions | 1-Hr NOx 24-Hour Conversion | Available 
Trevel wa Proposed (o/s) Conc. NOxConc. [st s/ir | for 
Time Gwe) | (gimS/g/sec) | Project - (-g/m’3) (-g/m’3) Rate Deposition 

No-Action (tpy) (-g/m3) 
NOx - NO3 Conversion 14.0% Per Hour SCREEN3 24-Hour Factor 0.25 
Ne Ek 40000 3.1 0.0635 0 0.00 0.0000 0.0000 0.3722 0.00000 
Oxbow Mine | 46000 24 0.060 0 0.00 0.0000 0.0000 0.3037 0.00000 
—_ No.2 | 41000 32 0.0628 47 135 0.0850 0.0212 0.3794 0.00806 
Haul Trucks | 38900 3.0 0.0645 65 0.19 0.0121 0.0030 0.3641 0.00110 
Bowle Rai 36000 28 0.0672 1 0.32 0.0213 0.0053 0.3423 0.00182 
Factlity 
FR Line 4 41200 3.2 0.0626 0 0.00 0.0000 0.0000 0.3809 0.00000 
Fir Line 3 31400 24 0.0725 14 0.40 0.0292 0.0073 0.3061 0.00224 
RR Line2 | 25200 19 0.0821 14 0.40 0.0331 0.00863 0.2542 0.00210 
RR linet | 31400 24 0.0725 14 0.40 0.0292 0.0073 0.3061 0.00224 
NO2 Available for Particulete Formulation 107 0.210 0.052 0.0176 
Molar Ratio Ammonium Nitrate to NOz 1.74 
Ammonium Nitrc‘e Conc., ug/m3 0.031 
onan — Deposition Rate at 5.2 
Percent increase Above Baseline WREF | 
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Fractions! | Acid Ges § 
Conversion | Avaiiabie 
a Sir for 
Rete Particies 

(-g/m3) 
0.0456 0.0000 
0.0356 0.0000 
0.0467 0.00011 
0.0444 0.00008 ‘ 
0.0411 0.00001 

w 

0.0469 0.00000 
0.0360 0.00002 
0.0290 0.00001 
0.0360 0.00002 

0.00024 

2.06 

0.60 

1.70 

0.00085 i 
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Table 3.1-16 
B-Ext Increase, Black Canyon National Monument 
(Proposed Action - No-Action) 
Source Otetance | 34 mpe 1-440 increased Pie | Pitre SCREENS SCREEN3 Fractional Primary 
im) Plume SCREEN Emissions. Emissions | 1+irPitve | 24-Hh Piive Conversion | Particies 
Trevel 3x0 Proposed (os) Conc. Conc. a — Sr V-e/m3) 
Time (rs) | (-g/mivgisec) | Project - one (-g/m‘3) (-gm'3) Rate 

Primary Pifve Conversion 100.0% Per Hour SCREENS 24-+r Factor 0.25 
— = 40000 3.1 0.0635 0 0.00 0.0000 0.0000 1.0000 0.900000 
Oxbow Mine | 44600 24 0.060 0 0.00 0.0000 0 0000 1.0000 0.00000 
— No.2 | 41000 32 0 0628 96 2 82 0.1772 0.0443 1.9000 0 044430 
Haul Trucks | 38900 3.0 0.0645 29 083 0.0539 0.0135 1.0000 0.01346 
Bowie Ral | 36000 28 0.0672 24 007 0.0046 0.0012 1.0000 0.00116 
Facility 
FR Line 4 41200 32 0 0626 0 0.00 0.0000 0 0000 1 0000 0 00000 
FR Line 3 31400 24 0.0725 05 0.01 0.0010 0.0003 1 0000 0 00026 
FR Line 2 25200 19 0.08621 05 0.01 0.0012 0.0003 1.0000 0.00030 
FR Line 1 31400 24 0.0725 05 0.01 0.0010 0.0003 1 0000 0 00026 
Primary Particutste 131 0.230 0.080 0.0597 

Total Particuiste ot Receptor 

Primary PM10 0.0597 wg/n3 

Secondary Ammonium Nitrate 0.031 ~gim3 

Secondary Ammonium Suftate 0.00085 .g/m3 
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Table 3.1-16 
B-Ext increase, Black Canyon National Monument 

(Proposed Action - No-Action) 
Tote Partctste increment 0.0911 ugims 
WAQM- 1 B-ext Conversion Factor 0 0030 
incremertal B-ext increase 0.00027 tf 
Bectground Conditions ) 
Bechground Vieus! Range | 200 km 
Koachmender b ext | 0.0196 tom 








Wind Speed: 2.5 msec and D stability based on local wind dats 

Aseumptions: SCREENS model was used. dividing the mine sites. hau roads and rafiroad into 9 discrete point sources for modeling the Concent: ation at 
West fh 
SCREENS model assured 2 5 m/sec wind speed based on the ‘cross valley” average condition at the Wes! fh meteorological station 
NOe and SO2 conversion rates were based on PLUVUE model, using the fofowing noon time, 70 degrees F. 60% humidity 0.008 ppm 
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plurne blight impact in this example would probably be limited to the section of plume 
immediately downwind of the mine. If the wind was blowing in a direction other than along the 
river valley it is expected that the distinct plume would remain intact for only a few miles before 
it dispersed over mountainous terrain. 








For this assessment the observer was assumed to be on top of Mt. Gunnison, looking 
northwest toward the North Fork of the Gunnison River and the Bowie No. 2 Mine. Inspection 
of topographical maps indicates that the No. 2 Bowie Mire itself is probably hidden from view 
by Jumbo Mountain. However, it is conceivable that a ground-level plume biowing up the side 
of Jumbo Mountain could be visible from Mt. Gunnison. 


EPA's PLUVUE visibility model (EPA, 1992) was used to evaluate plume blight for this viewing 
condition. PLUVUE is a relatively simple and conservative screening tool. PLUVUE uses 
Gaussian dispersion modeling of emissions from the source to the viewer based on a single 
wind speed and direction, with the same limitations as EPA's SCREENS model. PLUVUE 
models the downwind conversion of NOx to particulate nitrate and SO2 to particulate sulfate, 
which contribute to visibility impairment. PLUVUE allows the user to independently select the 
following source and viewer parameters: 


» Orientation of the viewer relative to the emission source. 





» Wind direction relative to the source and the viewer. 


» Sun direction and sun height relative to the source and the viewer. For a given 
viewing angie, this allows the user to assess the impacts that would occur at different 
times of the day. For example, assume the viewer was looking westward at an 
important vista. Using PLUVUE the user could place the sun along the eastern 
horizon to simulate early morning conditions with the sun behind the viewer, or the 
user could place the sun along the western horizon to simulate late afternoon 
conditions with the sun in front of the viewer. Those two conditions are generally the 
most restrictive for visibility impairment. The most severe condition is when the 
viewer is looking in the direction of the emission source with the sun behind the 
source (in front of the viewer). In general, visibility impairment is minimized when the 
sun is high in the sky, so the sun is neither in front of nor behind the viewer. 


For each selected modeling condition, PLUVUE quantifies the following visibility parameters: 


Plume Contrast - Contrast is the difference in brightness between the plume and the 
background surface behind the plume. The perceived contrast depends on the color of the 
background surface (e.g., a dark background surface such as a forested hillside as opposed to 
a light background such as the sky). A contrast of 0.02 is barely perceptible. For purposes of 
a “significant impact” as a plume contrast exceeding 


Plume Perceptibility Parameter E(L*a*b*) - This is a parameter that quantifies people's 
perception of a plume based on changes in visual qualities described as brightness (L*), color 
saturation (b*), and color changes (a*). Studies have shown that most people can detect a 
change in E(L*a*b*) of 1.0. For purposes of quantifying visibility impairment, EPA defines 
“significant impact” as a modeled E(L*a*b*) exceeding 2.0. 
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The visibility impacts caused by incremental emission increases between “Action Alternative” 
and “No-Action Alternative” were assessed using PLUVUE, with the following assumptions: 
Viewer Locations - As shown in Figure 10, Emission Sources and Viewer for PLUVUE 


Modeling, the viewer was placed on top of Mt. Gunnison at the northwest corner of the West 
Elk Wilderness, overlooking the North Fork of the Gunnison River vailey. 





Emission Sources — PLUVUE can model only a single emission source. To simulate mine- 
related emissions (mining dust, haul road emissions, and train loading emissions), a single 
“mine area source” was placed at the Bowie No. 2 Mine. The “mine source” included emission 
increases directly associated with the Bowie No. 2 Mine, coal trucks along State Highway 133, 
and the Bowie No. 1 Loadout. Emissions from the coal trains between Paonia and Delta were 
not included in the PLUVUE modeling. The following emission increases were used: 


> 65.5 tpy of Nox 
> 313 tpy of PM-10 
+ 95 tpy of SO2 


Wind Direction —- EPA's original visibility modeling protocol (EPA, 1988) specifies a wind 
direction that is 11.5 degrees away from the line connecting the source and the viewer. The 
resulting wind direction is shown in Figure 10, Emission Sources and Viewer for PLUVUE 
Modeling. 


Wind Speed - Two wind conditions were modeled. The “average condition” was modeled at 
3.6 meters per second and D stability based on the average vaiue at the West Elk Mine 
meteorological station. A condition of 1.0 meters per second and F stability was used to 
simulate calm, stagnant conditions that might exist during early morning hours. 


Viewing Angies — This assessment focused on plume biight within the first few miles of plume 
travel. Viewing angles ranging from directly at the mine source to cross-plume were 
considered. Viewing angles looking downwind at points more than 15 km from the source were 
not considered, because it is unreasonable to assume that the emissions from the mine would 
form a uniform, intact “plume” beyond 15 km downwind. 


Sun Angie — Sun angles corresponding to July 4 were assumed. Three seperate sun angles 
were run for each vista: 1 hour after sunrise with the sun near the northeast horizon; mid-day 


with the sun nearly overhead; and 1 hour before sunset with the sun near the northwest 
horizon. 


- Two wind conditions were modeled. The “average condition” was 
modeled at 3.6 meters per second and D stability based on the average value at the West Elk 
Mine meteorological station. A condition of 1.0 meters per second and F stability was used to 
simulate calm, stagnant conditions that might exist during early morning hours. The “F stability” 
condition is unlikely to occur in the afternoon at the Paonia area, because ground heating 
during the day prevents the occurrence of strong temperature inversions that produce stable 
conditions. 





Background Visual Range — The modeling assumes a clear, warm day with low background 
pollutant concentrations. The background visual range is 290 km, which is the 90” percentile 
Clearest vaiue at the West Elk Wilderness. 
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The results of the PLUVUE runs are listed in Table 3. 1-17, Summary of PLUVUE Results. A 


significant impact is defined as E(L*a*b*) exceeding 2.0 or Contrast exceeding 0.05. The 
results were as follows: 





» The maximum impact occurs near sunset, when the sun is northwest behind the 
source. The modeled impacts at mid-day and sunrise are lower. 


» For the “average wind condition” of 3.6 meters per second and D stability, the 
modeled E(L*a*b*) and Contrast at all viewing angles and times of day are less than 
the thresholds defining a significant impact. 


» For the ‘F stability condition” where the viewer is looking almost directly at the mine 
at sunset with the sun behind the mine, the E(L*a*b*) and Contrast exceed the 
Criteria for an EPA significant impact. However, F stability does not occur in the 
afternoon on sunny days, so it is unreasonable to assume that the Mt. Gunnison 
viewer would ever be subjected to this condition. 


3.1.3.6 Effects of Alternatives C and D 


Air quality impacts resulting rom Aiternatives C and D would be the same as described in 
Section 3.1.3.4, Effects of Alternative B including Cumulative impacts, except the effects would 
be extended given the duration of operations expected in Alternatives C and D. 


3.1.4 Possible Mitigation and Monitoring 


Based on the predicted air quality impacts for the action alternatives, the following air quality 
mitigations are suggested: 


» Colorado APCD will continue to enforce the emission controls, emission monitoring, 
and emission reporting that are specified in the APEN air quality permits for any 
mining operations ihat extract coal from the Iron Point and Elk Creek Coal Lease 
Tracts. 


» EPA and Colorado APCD will continue to enforce the emission standards for diesel 
locomotives and diesel off-road equipment that have recently been enacted by EPA. 


3.2 TOPOGRAPHY /PHYSIOGRAPHY 
lesue: identify the potential for subsidence by underground mining activities. 
3.2.1 Introduction 


The analysis area encompasses the lands within and immediately surrounding the exploration 
license area and the coal lease tracts. Topography of the general area ranges from steep to 
relatively fiat. Elevations range from slightly over 5,600 feet in the North Fork of the Gunnison 
River Valley near the town of Paonia to elevations over 10,000 feet in the mountains 
surrounding the exploration license and lease tract areas. 
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Summary of PLUVUE Results 
| Earty am (6:40) Noon 6:40 pm | Earty Evening (7:40 pm) 
——e | Earwey | contest | enwey | const | Ener) | Contrast | E(L*s*b*) | Contrast 
Worst-Case Wind Condition 1.0 mps and F Stability 
NW, almost directly toward mine | 0.76 | 0.014 joss =| o.0as | 26 joces = | 5.87 | 0.11 
Cross-phume, WSW toward Delta =| 0.42 [oor fore foo fosr | ovas | 0.61 | 0.007 
Average Wind Condition st West Elk line and Grand Junction NWS Station: 3.6 mps and D Stability 
NW, almost directly toward mine =| 0.55 [oo jo [oom fos oor | 1.42 | 0.041 
Crose-phume, WSW towerdDeta [054 [0003 | 0.084 joo oss [oom oa | 0.002 
impacted Viewing Angles for Worst-Case Meteorology (1.0 m/sec and D Stability) 
Sunrise None 
Mid-day None 
Sunset Closer than 20° toward mine 
impacted viewing Angles for Average Meteorology (3.8 m/sec and D Stability) 
Sunrise None 
Mid-day None 
Sunset None 
Source: Mine Area Centered at Bowie No. 2 
Viewer Top of Mt. Gunnison at NW corner of West Elk Wilderness 
Wind Conditions: Blowing from mine in a direct 11.5° southwest of the viewer 
Background Vieusl Range: 292 km (annual 90" percentie) 
Emissions: Emission increase in the Paonia-Somerset Area, Proposed Action - No-Action 
Nox 65.5 ty PM ‘131 ty S02 9.5 py 

impact Thresholds 


E(.*a*b*): Perceptible at 1.0, significant impact at 2.0 
Contrast: Perceptible at 0.02, significant impact at 0.05 
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322 Affected Environment 








The elevations in the iron Point Exploration License area range from about 6,400 feet in the 
Hubbard Creek drainage and 7,500 feet in the Terror Creek drainage to over 8,400 feet in an 
area west of Terror Creek Reservoir. The exploration license area is drained by both Terror 
Creek and Hubbard Creek. These drainages flow in a general north-south orientation and 
empty into the North Fork of the Gunnison River Valley. 


The elevations in the iron Point Coal Lease Tract range from approximately 6,400 feet in the 
Hubbard Creek drainage and 6,800 feet in the Terror Creek drainage to over 8,200 feet on the 
upper reaches of the lease tract. The iron Point Coal Lease Tract is drained by Terror Creek 
and Hubbard Creek. These drainages flow in a general north-south orientation and empty into 
the North Fork of the Gunnison River Valley. 


The elevations in the Elk Creek Coal Lease Tract range from about 6,400 feet in the Hubbard 
Creek drainage and 6,700 feet in the Bear Creek drainage to over 8,500 feet in the upper 
reaches of the tract. The Elk Creek Coal Lease Tract is drained by Hubbard Creek, Bear 
Creek, and Elk Creek. These drainages flow in a general north-south orientation and empty 
into the North Fork of the Gunnison River. 


The topography of the area has also been greatly influenced by a wide range of mass- 
movement landforms and processes within the North Fork of the Gunnison River Valley, 
including localized natural landslides and rock falls in the Hubbard Creek drainage. Landsliding 
in this region is usually preceded, accompanied, and followed by perceptible creep along the 
surface of sliding or within the slide mass. Landslides, rock falis, and other areas of general 
geologic/topographic instability are shown on Figure 11, Geologic Hazards Map. 


3.2.3 Environmental Consequences 


323.1 Summary 


The actual leasing of the Iron Point and Elk Creek Coal Lease Tracts would impose no 
topographic change on the tracts. Similarly, the exploration activities as proposed for the iron 
Point Exploration License area would have no noticeable topographic impact. 


if the tracts are leased subsequent underground longwall mining would cause subsidence as 
discussed in Appendix F, Overview of Underground Coal Mining, and Appendix K, Subsidence 
Evaluation. Subsidence would be most notable on ridges and steeper slopes, particularly cliffs, 
where cracks might open on the order of a few inches to possibly 1-foot wide and 25 to 50 feet 
deep. Fewer cracks would occur in the valleys than on ridges, because the valleys are more 
stable and the alluvial material found in the valleys tends to be more yieidabie than some of the 
brittle bedrock found on the ridges. Subsidence from longwail mining could aggravate the 
movement of existing landslides and rock falls. 


32.3.2 Effects of Alternative A (No-Action) 
if the No-Action Alternative is selected, there would be no exploration activities in the Iron Point 


Exploration License area, and no mining activities would occur in either the Iron Point or the Elk 
Creek Coal Lease Tracts. Thus, there would be no topographic changes as a result of such 
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activities. Natural landsiiding and rock falls would continue, particularly in the Hubbard Creek 
Grainage given its existing, natural geclogic instability. 


323.3 Effects Common to All Action Alternatives 





Subsidence amounts and processes regarding longwail mining are discussed in a general 
manner in Appendix F, Overview of Underground Coal Mining, and in Appendix K, Subsidence 
Evaluation. Subsidence does occur in areas above longwail mining. The amount of 
subsidence above longwail mining depends on many factors including the mine plans, the coal 
thickness, the geologic strata, and the overburden depth. As a general rule, the greater the 
overburden thickness, the less the surface subsidence. For example, assuming a coal 
extraction thickness of 12 feet for the D seam in the Elk Creek Coal Lease Tract, surface 
subsidence would be expected to be 7 to 8 feet for those areas with 500 feet of overburden. Al 
overburden depths of 2,000 to 2,500 feet, surface subsidence would be projected between 1 
and 3 feet. The subsidence over the gate roads (entries on either side of a longwail panel) is 
typically 1 to 2 feet less than the panel itself. 


Topographic changes caused by subsidence under longwail mining are often unnoticeable to 
the untrained eye. As longwail mining proceeds under a particular area, there would be some 
cracking on the surface. As mining proceeds away from the area, this surface cracking tends to 
disappear, although the elevation of the area would be lower. in certain areas, such asthe — 
alluvial material in drainage areas, the alluvium may be stretched but will not rupture when mine 
subsidence occurs. 


Subsidence at any given point on the surface begins when the longwail face is beneath thai 
point and is generally 90 percent complete when the longwaill face has passed at 1.2 to 1.4 
times the overburden depth beyond the point of mining. For example, at 500 foot depth of 
overburden, the subsidence beneath longwail mining would be 90 percent complete within 
about a month when the longwail face is 600 to 700 feet beyond that point on the surface. 
Other than lowering the land surface, the long-term effects of subsidence on surface 
topography would be minimal, and even unnoticeable to most casual observers. Some residual 
cracks may remain in the more brittle bedrock material on ridges or cliffs, but overall, the 


topography above subsided longwail mining workings would be similar to the pre-mining 
topography, albeit lower in elevation. 


Subsidence from underground mining could aggravate, and perhaps even accelerate, the 
existing landslides and rock fails in the area, particularly those geologic hazards that occur in an 
area where the overburden depth is less than 500 feet. Other natural factors may cause an 
acceleration of impacts, these factors being separate from subsidence. For example, in an 
extremely wet spring, the moisture from snowmelt and spring rains could cause these natural 
landslides and rock falls to move and shift. This seems to have been the case in the mid 
1980s, during a period of intense precipitation and moisture. It is difficult to assess whether the 
naturally occurring landslide and other unstable areas have been aggravated by subsidence. 


There are no anticipated indirect long-term topographic impacts expected for the surface 
utilized for underground mining activities. These areas would be regraded and recontoured 


following mining closure and removal of structures in such a manner that the area would biend 
into the surrounding undisturbed terrain. See Section 2.7, Reclamation Measures. 
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3234 Effects of Alternative B 








Only minor direct surface disturbances would be associated with the exploration (roads, drill 
sites) and potential mining of the two coal lease tracts (roads, ventilation raises, and 
Gegasification borehole pads). Sich direct surface disturbance activities would not affect the 
topography of the area, and any surface disturbing activities wou'd be reclaimed as set forth in 
Section 2.7, Reclamation Measvzes. 


As explained in both Appendix F, Overview of Underground Coal Mining, and Appendix K. 
Subsidence Evaluation, there is a potential for surface subsidence as a result of longwall 
mining. The amount of subsidence would depend on the overburden depth, but it would be 
relatively uniform across the topography and wouid not leave irregularly shaped depressions on 
the surface. Rather, the subsidence would be relatively uniform (i.e., the change in elevation 
due to subsidence would be essentially the sarne across each tract). On the fringes of the 
subsidence, some tension cracks may be visible, but they may heal with time. Some cracks, 
especially in bedrock never heal. 


3235 Effects of Alternative C 


The impacts of Alternative C would be similar to those described Section 3.2.3.2, Effects 
Common to All Alternatives, and Section 3.2.3.4, Effects of Alternative B (Proposed Action). 
The exception with Alternative C would be that the amount of subsidence anticipated with 
muiltiple-searn mining would be greater than that of single searn longwaill mining. An estimated 
maximum average subsidence for extraction of both the D and B coal seams would be 13 feet. 
See Appendix K, Subsidence Evaluation, for further information. 


3.23.6 Effects of Alternative D 


The impacts of alternative D would be similar to those of Alternative C, except extra precautions 
(barner pillars, buffer zones, etc.) would be taken to prevent any subsidence in the Terror Creek 
and Hubbard Creek drainages, and beneath the Curecanti-Rifle 230/345 kV electric 
transmission line which is located in the Terror Creek drainage. 


3.24 Possible Mitigation and Monitoring 


No additional mitigation and monitoring measures are suggested. Subsidence monitoring is a 
requirement of the mine permit issued by the Colorado Division of Minerals and Geology 
(DMG). If surface cracks occur that affect other uses (roads, trails, etc.), the surface 


management agencies have authority to require timely on-site mitigation. 
3.3 GEOLOGY 


issue: identify geologic hazards on the lease sites and the potential for subsidence by 
underground mining activites. Areas of concern include the potential influence of geologic 
hazards; the potential for and consequences of subsidence; the effects of mining on the area's 
geology, including seismicity. 
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33.1 introduction 





The characteristics of a coal deposit dictate the most economical and practical mining 
application. See Appendix E, Mining Economics. Geologic data and the interpretations form 
the basis for mine evaluation and mine production by providing coal rese~-e estimates and 
geologic structure data (such as dip, faults, fracture patterns, etc.). For und wground mining 
cperations, geologic information is used to assess subsidence. 


33.2 Affected Environment 
332.1 General Geology 


The iron Point Exploration License area, and the iron Point and Elk Creek Coal Lease Tracts, 
le in the Paonia-Somerset coal field which contains medium to high coal development potential 
deposits. The main coal beds within this area are found in the Upper Cretaceous Mesa Verde 
Formation, which is overiain by the Tertiary Wasatch formation and underiain by the Upper 
Cretaceous Mancos Shale. See Figure 12, Typical Geologic Cross-Section. 


In addition to the sedimentary units in the region, isolated .gneous intrusions have been 
encountered. iron Point, located in Section 27, T12S, R91W., is an example of an igneous 
intrusion. Preliminary geologic data indicates that another intrusion may have compromised the 
coal in the northwest portion of the iron Point Coal Lease 7 ract. 


The coal bearing sedimentary strata of the Mesa Verde Formation are relatively fiat lying with a 
regional dip of approximately five degrees to the north/northeast. Local dips can vary. 


The principal mineable coal searns on the iron Point Coal Lease Tract are the “D*" searn and the 
“B’ seam. Other seams within the tract, A. C, and E. are either considered too thin (less than 6 
feet) or are too discontinuous to mine. in the case of the “B” seam. there has been historic 
mining of this sear on the iron Point Tract. 


The primary mineable coal seam on the Elk Creek Coal Lease Tract is the “D" seam. On this 
tract, the A and E coal seams are either considered too thin (less than 6 feet) or are too 
discontinuous to mine. The B and C coal seams on the Elk Creek Tract were historically mined. 


The overburden overtying the D seam in the iron Point Coal Lease Tract is generally greater 
than 500 feet. with the exception of areas under and immediately adjacent to Hubbard Creek. 
in the northern part of the tract, overburden over the D seam is typically over 1,500 feet. The D 
seam is over 2,000 feet beneath the Terror Creek Reservoir. See Figure 13, D Seam 
Overburden isopach. Overburden underlying Terror Creek ranges from 500 to 1,200 feet. 


The overburden overtying the D seam in the Elk Creek Coal Lease Tract is typically greater 
than 500 feet and reaches over 2.500 feet al the northeastern boundary of the tract. See 
Figure 13, D Seam Overburden Isopach. 


Outcropping on both the iron Point and Elk Creek Coal Lease Tracts are the Tertiary Wasatch 
Formation, Upper Cretaceous Mesa Verde Formation, and Quaternary deposits. The 
Cretaceous Mancos Shale does not outcrop on the lease tracts but lies below the Mesa Verde 
Formation. The following is a brief overview of the geologic units in the area: 
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>» Quaternary Deposits: The Quaternary deposits are an unsorted mocture of soll and 
rock formed by various mass-wasting processes such as landslides, earth flows, soil 
creep, and Gebris avalanches. These deposits also include siope colluviurn and 
Quaternary unconsolidated deposits derived from the Wasatch Formation. 





» Wasatch Formation (Tertiary): The Wasatch formation overiies the Mesa Verde 
Formation. i consists of red and buff shales and red sandstones in the upper part of 
the formation, and red to gray conglomerates in the lower portion. The Ohio Creek 
conglomerate, which is the basil conglomerate uni, is a regional marker and 
commoniy referenced geologic mapping datum. 


» Mesa Verde Formation (Cretaceous): The Mesa Verde Formation is the primary 
coal bearing formation in this region and conformably overties the Mancos Shale 
Formation. i consists of approximately 2.300 feet of interbedded coal seams. 
sandstones, shales, and siltstones. The Mesa Verde Formation consists of the 
The Barren Member is approximately 1,600 feet in thickness and contains no coal 
seams. The Paonia Member ranges from approximately 300 to 500 feet and is 
composed of shales and interbedded sandstone. The Paonia Member contains the 
D and E coal searns. The Bowie Member ranges from 270 to 350 feet thick and 
consists primarily of grey shales, interbedded lenticular sandstones, and coal seams. 
The Bowie Member contains the A, B, and C coal seams. The Rollins Sandstone 
ranges from 120 to 200 feet in thickness, and it is a massive, cross-bedded medium 
to coarse grained, buff to white sandstone unit. The Rollins Sandstone lies 
conformably on the undertying Mancos Shale and is relatively continuous throughout 
the area, thus serving as a common marker bed. 


» Mancos Shale (Cretaceous): The Mancos Shaie is a regionally extensive bed of 
marine shales ranging up to 4,000 feet in thickness. in the lease tracts, « underties 
the exposed geologic sequence. However, west of the town of Somerset, the North 
Fork of the Gunnison River has cut through the upper portion of the Mancos Shaie, 
exposing the grey marine shales so prominent with this formation. 


A northwest trending fault may be present in the iron Point Coal Lease Tract. Other undetected 
faults may also occur. 


3322 Geologic Hazards 


As discussed in Section 3.2, Topography/Physiography, the eres within and surrounding the 
iron Point Exploration License area and the two coal lease trac: ‘ave numerous existing 
natural landslide areas and other unstable slopes. See Figure 11, Geologic Hazards Map. 


The geologic hazards have been mapped in accordance with state of Colorado House Bill 104) 
(C.A.S. 1973, 24-65.1-101, ef seq.). As defined in House Bil 1041, a geologic hazard means 
“a geologic phenomenon which is so adverse to past. current, or foreseeable construction or 
land use as to constitute a significant hazard to public health and safety or to property" House 
Bl 1041 also points out that geologic hazards. which are a normal dynamic process. can be 
intensified or lessened by human activity. in any event. regardiess of the intensity, hazards 
should be recognized and considered prior to any land use changes. 
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Most of the geologic hazards observed in the exploration license area and coal lease tracts are 
historic in nature. However, during periods of high to very high precipitation in the mid 1980s. 
there was renewed movement of existing landslides and the development of new landsiides in 


unstable slopes. Such areas of recent movement have been identified on Figure 11, Geologic 
Hazards Map. 





3323 Other Geologic Resources 


The potential for the discovery of conventional resources of oll and gas under the iron Point and 
Ex Creek Coal Lease Tracts appears to be very slight. Dry wells have been drilled to the 
Dakota Sandstone a few miles to the southwest and to the northwest of the lease tract areas. 
There are no oll and gas leases located on or near the exploration license area or the lease 
application tracts. Methane is found in the coal searns and is released with mining to the 
surtace for the safety of the mining operation. Other coal seams in the project area are not 
considered economically recoverable. 





3.3.3 Environmental Consequences 
333.1 Summary 


There would be negligible effect to the geologic resources as a result of drilling activities in the 
exploration license area. 


if leasing and mining proceeds on the iron Point and Elk Creek Coal Lease Tracts. coal would 
be removed, and the overtying overburden material would be altered through subsidence. The 
coal would be extracted, and the esting geologic structure and lithologic continuity in the area 
above the mined coal would be altered by subsidence. See Appendix F. Overview of 
Underground Coal Mining and Appendix K, Subsidence Evaiuation. 


indirect Effects - There are no indirect geologic effects expected for any of the alternatives. 
No effects to the Terror Creek Reservoir woul! occur because the leaks would not be offered. 
See Appendix K Subsidence Evaiuation. 





Cumutative Effects - A considerable amount of the area in the North Fork of the Gunnison 
River Valley near Sornerset has been mined by historic mining activities. See Appendix G. 
Historic Coal Mining Activity. There has Leen subsidence in a number of the areas above the 
hustoric mining. however, there has been no known damage to resources or overtying structures 
attributable to this subsidence. in some cases. near the coal subcrop areas. where overburden 
material is mirumail, subsidence may have contributed or aggravated landsikdie movements. but 


this determination is difficult to quantify given the natural (pre-mining) geologic instability in 
many areas in the North Fork of the Gunnison River Valley. 


3332 Effects of ARernative A (No-Action) 


if the No-Action Alternative is selected. coal would not be disturbed by exploration and would 
not be mined in the lease tracts. The coal resource and the structural and lithologic integrity of 
the tron Point and Elk Creek Coal Lease Tracts would remain in-place. The potential to recover 
the coal resource al some time in the future would remain. 
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33.33 Effects Common to All Action Alternatives 





Direct Effects - in all aflernatives, coal would be mined by longwaill techniques. After coal 
recovery, the overburden would be altered due to subsidence. See Appendix K Subsidence 
Evaluation. Subsidence would occur due to the extraction of coal on retreat from the longwail 
panels. There would be a gradual lowering of the surface after the longwail shearer removes 
the coal. Some cracking would be evident as the shearer passes, and along the fringes of the 
extracted panel. However, due to the thickness of the overburden in the two lease tracts, { s 
anticipated thal subsidence would not be easily evidenced to casual observers. Rock fails at 
the outcrop could occur, but the historic (pre-mining) burning of the coal along the outcrop 
(causing the reddish coloration in the strata in the valley) would preciude a significant ammount of 
muning close to the outcrop: therefore, rock falls induced by subsidence would be unlikely. 
There is a potential that mining subsidence could aggravate existing landslides and other 
geologic hazards in the Huboard Creek drainage. See Figure 11, Geologic Hazards Map. 


The relative potential of mine subsidence is graphically illustrated on Figure 14, Subsidence 
Potential Map. This map represents a compilation of the overburden depth to the D coal seam 
in relation to the geologic hazards of the area. as shown on Figure 11, Geologic Hazards Map. 
Typically, those areas showing “high to very high” subsidence potential are those regions under 
500 feet of overburden cover to the coal searn combined with areas thal presently exhibt 
landslide, rock fails, or other geologically unstable stratum. The potential impacts are lessened 
with the depth of overburden, with potential subsidence impacts of “low to very low’ being 
typically those areas greater than | 500 feet of overburden depth to the coal seam. The impact 
zones shown on Figure 14, Subsidence Potential Map, are based on conservative assumptions. 
and the actual impacts may be less than suggested on the map. 


The duration of subsidence resulting from mining is composed of both an active and residual 
phase. Active subsidence refers to movernents occurring simultaneously with the mining 
operations, while residual subsidence is that part of the surface deformation that occurs 
following the cessation of mining. 


Time spans during which surface subsidence may occur vary with the mining method being 
With room and pillar mining, major occurrences of surface subsidence may be delayed for 
decades until the support pillars have substantially deteriorated and collapsed. See Appendix 
F, Overview of Underground Coal Mining. 


The duration of residual subsidence movements above longwail paneis is relatively shor. 
typically varyino from a few weeks up to ten years. On the other hand, in room and pillar 
mining, without , lar recovery, the magnitude of active subsidence is generally small. and the 
ground surface may experience a variable frequency of subsidence incidents during thus pillar 
period. Sometime after room and pillar mining. however, complete collapse of abandoned 
pillars in the adjacent strata may occur as a result of natural causes or human activites. These 
processes are likely to continue until all the voids created by mining excavation have been filled 
by caved straturn. Consequentiy, in the case of room and pillar mining, the residual subsidence 
can result in major subsidence measured on the surface. 


Residual subsidence from historic room and pillar mining has and will continue to create mining 
induced seismic events in the area. For example. semsmuic events from the now abandoned 
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Somerset Mine have been measured on the Richter Scale at the U.S Geological Survey 
(USGS) Earthquake Center in Gokjen, Colorado. See Appendix K Subsidence Evaiuaton. 


Mining induced seismic events as a result of longwaill mining would be minumnal. These events 
should not inflict any Gamage to surface resources or overlying structures. it is not likely that 
any low energy seismic events as a resufi of longwell subsidence would cause damage to any 
@dsting structures in the area. structures such as the Curecant-Rilfle 230/345 kV electric 
transrrussion line or the Terror Creek Reservoir impoundment structures. 





3334 Effects of Aternative 8 


The effects of Alternative B would be the same as those described in Section 3.3.3.3. Effects 
Common to Al Acton Alternatives. 


33.3.5 Effects of Alternative C 


The impacts of Atternative C would be similar to those described in Section 3.3.3.2, Effects 
Common to All ARernatives, with the exception that the arnount of subsidence anticipated with 
multiple sear mining of the iron Point Coal Lease Tract would be slightly greater than those of 
Ahernative B. Even with multiple searn mining, the subsidence should be fairly uniform over the 
entire lease tract. Overburden deformation (i.e. fracturing) can migrate further into the 
overburden with multiple seam coal mining See Appendix K Subsidence Evaiuation. 


33.3.6 Effects of Alternative D 


Effects would be similar to Afternative C. except that special subsidence protection (\.e. barner 
pillars. buffer zones. etc.) would be required for those areas under and immediately adjacent to 
Hubbard Creek, Terror Creek, and the Curecanti-Rilfle 230/345 kV electric transmission line. 


334 Possible Mitigation and Monitoring 


Subsidence monitoring prograrns acceptable to the Colorado DMG would be implenented for 
both coal lease tracts. No other moniforing is recommended. 


34 = ss SOLS 


issue: identify and protect soll resources for future reclamation uses Provide for reciammaton 
Of areas disturbed by surtace facilites. 


34.1 introduction 


Soils information and techrucal Gata were taken from two soi surveys completed for the proyect 
area. An Order Ill soll survey. entitied Sod Survey of Grand Mese- West Elk Aree (Cryer and 
Hughes, 1997) was used to characterize and describe the soils overtying that portion of the 
project area acrrwustered by the Forest Service. A soll survey completed by the Natural 
Resources Conservation Service (formerty the Sol Conservation Service) entitied Sol Survey 
of Paona Area. Colorado (Hunter 1981) was obtained and used to describe and characterize 
the soils overtying the privately heid and BiLM-admuirustered lands wittwn the project area 
boundary. These surveys each contain sol maps depicting the area! extent of the soils mapped 
as well as map unit descriptions, typical pedon descriptions. and interpretation tables which 
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were used to develop the text presented below. These two soil surveys were not correlated, 
and the map unit boundaries merging along federal and private land boundaries do not 
necessarily meet. No site-specific soil baseline studies were conducted for the coal lease or 
exploration license areas as a part of this project nor are any other relevant soil reports known 
‘o exist which could provide applicable soils baseline information. 


34.2 #£Affected Environment 














34.2.1 General Soll Properties 


A total of 32 soil map units, characterized by 38 soil series, families or miscellaneous 
groupings, were delineated within the project area. These soils are forming in resp<;.se to the 
wide variety of parent materiais, elevations, slopes, aspects, and rates of materi weathering 
common to the project area as a whole. Consequently, these soils exhibii a wide variety of 


characteristics in terms of soil properties and use interpretations. Figure 15, Soil Map, depicts 
the 32 soil map units delineated. 


Soils overtying mountain side slopes and toe slopes are developing in residuum and colluviurn 
from sandstone and shale sources, as well as from some mixed alluvium parent materiais. 
These soils occur on slopes typically ranging from 20 to 70 percent and are primarily deep to 
very deep, well drained, and have moderate to high availe'ne water capacities. Soil textures 
are highly variable ranging from loarms to very stony clays for surface soils and from loarms to 
very cobbly clays for subsurface soil horizons. Coarse fragment percentages increase with 
depth. The mass movement potential is rated as moderate to high for most of these map units, 
though low ratings are common for lesser slope angies. 


Soils of canyon, mesa, ridge, mountain, and valley side slopes are highly variable given the broad 
topographic range of this grouping. Parent materiais include interbedded sandstones, shales, and 
mixed igneous rock types. Slopes range from 5 to 90 percent. These soils are shallow to very 
deep, weil drained, and typically exhibit low to medium available water capacities. Surface textures 
range rom clay loams to extremely stony loams while subsurface textures range from stoney 
sandy loams to very cobbly clays. The mass movement potential is low to high given the broad 
slope range. 


Deep, well-drained soils \ith moderate to high available water capacities overlie the fans and 
associated landforms of the project area. Alluvium and landslide materials from mixed rock 
sources are the dominant parent materials. Slopes range from nearty level to 40 percent with 
lesser slopes predominating. Soil textures range from loams to stony loams for surface soils 
and from clays to extremely cobbly loamy sands for subsurface soil horizons. The mass 
movement potential is rated as low to medium. 


Rock outcrops occur across the project area and are expressed as bare rock exposures of 
canyon walls, escarpments, and very steep upland side slopes. Little in the way of soil is 
included in these map units. 


3.4.22 Soll Salvage and Reciamation Suitability 
Soil salvage depths were selected considering the limited disturbances proposed, and 


assuming that for the majority of disturbed unsalvaged subsoils would remain in place and 
would be available as a subgrade growth medium following facility decommissioning. Map unit 
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slopes were not considered since the range of slopes within a map unit often includes slope 
angles both accessible and inaccessible to salvage equipment. 





The soils overlying the project area exhibit a corm paratively narrow range of characteristics with 
respect to salvage suitability. Proposed total salvage depths typically range from 10 to 24 
inches and include both surface and subsurface soil materials. The main constraints to deeper 
soil salvage across the coal lease and exploration license areas relate to physical soil 
characteristics and include high subsoil coarse fragment content (>35 % by volume) and high 
Clay content (clay textures). Low pH values (<4.0) and shallow depths to bedrock also 
constrain salvage depth for a number of map units. 





The in-place reclamation suitability of the soil map units of the lease areas range from low to 
high given typical soil characteristics and the slope angles upon which the soils are present. 
Soil chemical characteristics are not normally limiting with respect to reclamation suitability. 
Soil physical characteristics such as surface stones, slow permeability, clayey textures, and low 
available water Capacity limit the suitability of several units. Topographic and related factors 
such as slope and erosion potential, respectively, also limit the suitability of many of the coal 
lease tracts and exploration license area map units. 


3423 Erosion Hazard 


Erosion hazard of the soils present is highly variable. Generally, as slope increases, water 
erosion hazard increases. Map units having slopes of approximately 25 percent or less 
typically have a low or medium hazard, while steeper siopes have medium to high hazards. 
Rock outcrops and rubbie areas also have low water erosion hazard ratings. The hazard of 
wind erosion is slight for the vast majority of these map units. 


3.4.3 Environmental Consequences 
3.4.3.1 Summary 


Approximately 33.5 acres (see Section 2.4, Alternative B) would be directly impacted by the 

construction of various boreholes, shafts, light-use access roads, and drill pads associated with 
surface activities and exploration. These soils, given the variability of the project area in terms 
of parent materials, slope, aspect, etc., are highly variable in and of themselves with respect to 
chemical and physical characteristics. Suitable salvage depths are comparatively shallow with 
deeper salvage typically constrained by high coarse fragment contents and heavy clay textures. 


Direct impacts to soils include the salvage and stockpiling of selected surface soils for later re- 
application, compaction, and erosion. Given the size and form of the individual facilities making 
up the proposed disturbed acreage, as well as the regulatory requirements for revegetation, the 
direct impacts to soils are limited and considered to be short-term and mitigable. The sole 
indirect impact to soils, potential subsidence-induced cracking, would have a limited surface 
impact on the soil resource. Soil cracks tend to heal naturally, and represent a short-term 
disturbance. The proposed disturbance of 33.5 acres represents an increase of 10 percent 
over the acreage of soils disturbed by coal operation in the project area to date, and less than 1 
percent of the acreage included in the lease tracts and exploration license area as a whole. 
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343.2 Effects of Alternative A (No-Action) 





Under the No-Action Alternative, the project area would essentially remain in its endemic state 
supporting current land uses. No direct or indirect affects associated with the reasonable 
foreseeable actions listed for either lease area or the exploration area are anticipated. Future 
impacts to soils would parallel historic impacts barring any unforeseen future developments or 
Changes in grazing or timber harvesting policies. 


34.3.3 Direct Effects Common to All Action Alternatives 


Direct impacts to soils under all alternatives would result from the development of exploration 
and degasification boreholes, exhaust and ventilation shafts, and construction of any necessary 
spur roads to eccess these facilities. A total of 33.5 acres of surface soils, at a maximum, 
would be affected by these actions as depicted in Table 3.4-1, Acreage of Potential Disturbance 
by Facility Type-All Alternatives. 





Table 3.4-1 
Acreage of Potential Disturbance by Facility Type - All Alternatives 

















Proposed Lease Exploration Degasification Exhaust Ventilation Roads 
Element Boreholes Boreholes Shafts Shafts 

iron Point Exploration 65° NA NA NA 5.0 
Area 
iron Point NA 20 3.0 NA 5.0 
Lease vea 
Elk Creek NA 40 NA 10 70 
Lease Area 

Totals 65 6.0 3.0 18 178 


























* includes five holes that are within the potential boundary of the Iron Point Coal Lease Tract. 





Impacts to the soil resource include those which would affect the chemical, physical, and 
microbial nature of endemic soi! materials. Erosion is a potential impact which must also be 
considered. Soil chemical parameters would be permanently modified as a result of any soil 
salvage program whereby surface soils would be stockpiled or wind-rowed along (he borders of 
areas to be disturbed by various shafts, boreholes, and road construction. Surface soil 
horizons would be mixed during stockpiling or windrowing resulting in a blending of 
characteristics as compared to the soils in their natural stato. Soil chemistry would also be 
modified through stockpiling as anaerobic conditions within the stockpiles would develop. The 
volume of soil to be stockpiled would be limited, and the time the soils would exist in such 
stockpiles would be comparatively short for most disturbances. Therefore, changes in soil 
chemistry due to this activity are corisidered to be short-term and redeemable to a level 


commensurate with vegetation establishment following resoiling. 


isolated spill accidents, should they occur, could result in minor soil contamination from oils, 
solvents, etc. Soils so affected can be buried tu effectively reduce the effects of this impact. 
The volume of soil subject to spilis should be limited, however, given the plan to stockpile 
suitable surface soils prior to operational disturbances. No impact to revegetation potential is 
anticipated. 
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A number of soil physical characteristics such as structure, texture, and rock fragment content 
would be permanently modified through blending during stockpiling and soil replacement 
operations. Given that only suitable soils would be salvaged, this is not considered to be a 
negative impact. Compaction in heavily trafficked operational areas would likely reduce the 
aeration, permeability, and water-holding capacity of impacted soils. Ripping and similar 
surface manipulations are proposed as a part of the reclamation pian to address compaction 
concerns. The effects of compaction would be reduced to a short-term impact through the 
proper application of such techniques, and natural freeze-thaw cycles, over time. 


Soil microbial and fungal populations could also change resulting in a potential loss of nitrifying 
bacteria and mycorrhizal species due to stockpiling. Microbe and fungal populations should re- 
establish over time, typically through natural invasion via wind, drainage water, and animal 
vectors from nearby adjacent undisturbed areas. This is a generally accepted premise in the 
west based on observations of previously mined and reclaimed areas where stockpiled soil has 
been respread and revegetation has been successful. It is particularly true for these proposed 
disturbances given their limited individual sizes and, in the case of roads, a linear form. This is 
considered to be a short-term, mitigable impact with no reduction in reclamation potential 
expected. 


Wind erosion is not expected to occur on exposed areas where salvageabie soil has been 
removed. The potential for wind erosion on the project area is low due to the surrounding 
topography, comparatively dense endemic vegetation communities, and the surface soil rock 
fragment content. it may also be noted that the expected disturbances are comperatively small 
and narrow, a condition not conducive to the forces of wind erosion. in addition, temporary soil 
stockpiles would be stabilized following stockpiling operations and all disturbed areas would be 
revegetated following decommissioning. 


The potential for soil erosion by water ranges from “low* to “high" across the soils of the coal 
lease tracts and exploration license area. Grading to permit facility construction would typically 
occur on slopes less than 40 percent and result in nearly level construction areas having 
comparatively short slope lengths. Such conditions result in a low short-term potential for water 
erosion for any soils impacted by various shafts and boreholes. Construction of spur roads to 
shaft and drill pad areas would also result in a low short-term erosion potential for these same 
reasons. Aji disturbances of this nature must be reclaimed per state and federal regulations 
folio wing decommissioning. The small acreages and short slopes involved, coupled with 
required soil salvage, result in a moderate to high revegetation potential for any surface 
disturbances. 





34.3.4 Effects of Alternative B 


Other than the direct affects discussed above, the only additional potential impact to the soil 


resource is from subsidence, stemming from underground longwail mining operations. The 
effect of subsidence would manifest itself as cracks forming on the soil surface followed by a 
slumping, or settling, of the ground elevation as the geologic strata cave, at depth, behind the 
retreating longwaill operation. Some cracks would remain on the surface at the conclusion of 
mining. These cracks typically occur on the surface over gate roads and the edges of longwaill 
panels. These cracks would not likely be visible to any degree due to the existing vegetation 
and the propensity of these cracks to naturally fill. The acreage of soil which would be denuded 
by cracking cannot be calculated but would likely be minimal considering the acreage involved. 
it is unlikely that a measurable volume of soil would be lost to erosion given the linear nature 
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and short slope lengths of these features. Similarly, no measurable decrease in soil 
productivity is expected. 


343.5 Effects of Alternative C 








Compared to Alternative B, the affects of subsidence under this alternative would be greater 
given the somewhat larger lease areas involved, along with the employment of multi-seamn 
mining activities. With multi-seam mining, the depth to which geologic strata cave behind the 
retreating longwall machine would be greater which, in turn, could result in deeper surface 
cracks. in terms of the acreage involved, the lease areas under Alternative C are 


approximately 673 acres (approximately 10 percent) greater than under Alternative B. 
Therefore, a somewhat larger acreage could be subject to the effects of subsidence. 





343.6 Effects of Alternative D 


Alternative D is identical to Alternative C except that subsidence would not be permitted under 
specific areas such as Terror Creek, Hubbard Creek, or the Curecanti-Rifle 230/345 kV electric 
transmission line. Therefore, the effects to soils as a result of multi-seam mining would be the 
same, only over a slightly smaller lease area. 


344 Cumulative impacts 


The acreage of soils proposed to be affected by surface disturbances on the coal lease tracts 
and exploration license areas totals approximately 33.5 acres. Approximately 70 acres of 
previous disturbances are associated with the existing Bowie No. 2 Mine with an additional 10 
to15 acres of disturbance planned under other proposed permits. At the Sanborn Creek Mine, 
approximately 95 acres have been disturbed end an additional 15 acres of disturbance is 
planned for the Elk Creek portal area. Therefore, the acreage of soils proposed to be directly 
affected by ery alternative under consideration represents an increase in disturbed area of 
approximately 10 percent. The proposed disturbances equal less than 1 percent of the total 
acreage involved with the exploration license area and coal lease tracts. The impacts related to 
subsidence would not measurably increase these acreage relationships. 


34.5 Possible Mitigation and Monitoring 


Proper soil management and reclamation measures are required by the surface management 
agencies on disturbed sites. Colorado DMG would also require proper soil management 
procedures as part of their exploration and mine permits. 


3.5 SURFACE WATER HYDROLOGY 


issue: identify and minimize impacts to water quality and hydrology to maintain the integrity of 
watersheds within and surrounding the lease tract areas. Maintain adequate flows to drainages 
and ditches above underground mining activity. Areas of concern include: the potential to alter 
existing hydrologic systems; the potential to impact irrigation canals and the Terror Creek Reservoir 
by subsidence; alteration of downstream flow rates; alteration of existing springs and seeps; 
Changes in surface water chemistry as a result of mining operations; and, impacts to water rights 
on Terror Creek, Hubbard Creek, Bear Creek, and Elk Creek. 
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3.5.1 introduction 





The study area required to address the impacts to surface water hydrology from leasing the 
iron Point and Elk Creek Coal Lease Tracts and the iron Point Exploration License area is 
defined by the watershed boundaries of the local drainages (Figure 16, Regional Hydrology 
Map). The following sections include discussion of the regional hydrologic setting, flow 
Characteristics within the surface drainage system, analysis of surface water quality, water 
rights, and environmental consequences of exploration and mining on surface water resources. 


The following information sources were used for this evaluation: 
» Surface water quality and quantity data for regional hydrology from the USGS; 


» Surface water quality and quantity data for the iron Point and Elk Creek Coal Lease 
Tracts and the iron Point Exploration License area from Bowie and Oxbow; 


» Surface water rights information for the drainages in the vicinity of the study area 
from the Colorado State Engineers Office, Division of Water Resources; and, 


» Review of Bowie and Oxbow data, including annual hydrology reports, permit 
applications, and other reports related to surface water hydrology. 


To respond to issues raised during scoping, effects of subsidence on Terror Creek Reservoir 
were included in the analysis. it should be noted that the Terror Creek Reservoir is not within 
the proposed iron Point Coal Lease Tract and is outside the area of influence defined by the 
subsidence angie of draw. See Figure 14, Subsidence Potential Map, and Appendix K, 
Subsidence Evaluation. 


3.5.2 Affected Environment 


The iron Point and Elk Creek Coal Lease Tracts and the iron Point Exploration License area 
are located within the North Fork of the Gunnison River basin. 


3.5.2.1 Regional Surface Water Hydrology 


The North Fork of the Gunnison River drains the coal lease and exploration license areas. The 
North Fork of the Gunnison River joins the Black Canyon of the Gunnison River downstream of 
the Hotchkiss fish hatchery to become the Gunnison River. 


There are two USGS monitoring locations along this reach: North Fork of the Gunnison River 
near Somerset, Colorado (Station No. 09132500), and North Fork of the Gunnison River below 
Leroux Creek, near Hotchkiss, Colorado (Station No. 09135950). 


Stream flow has been monitored at the station near Somerset since October 1933. The 
drainage area at the Somerset station is 526 square miles. The highest annual mean flow at 
this station during the period of record for water years 1934 through 1997 was 829 cfs in 1964 
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The highest instantaneous peak flow of 9,220 cis was recorded on May 24, 1984. The lowest 
annual mean flow for the same station and period of record was 114 cfs in 1977. 








The station below Leroux Creek is a new station with data collected for a three month period 
Guring the summer of 1997. Flow during the period from July to September ranged from a 
minimum daily mean of 94 cfs to a maximum daily mean of 848 cfs. (USGS, 1997) 


Surface water quality in the North Fork of the Gunnison River in the vicinity of Paonia is good 
with low concentrations of TDS, nitrate, nitrite, and metals. The water is of calcium bicarbonate 
type. 


3.5.22 Project Area Surface Water Hydrology 


The coal lease tracts and exploration license area are tributary to the North Fork of the 
Gunnison River between Somerset and Paonia, Colorado. Figure 16, Regional Hydrology Map. 
shows the watershed areas thal encompass the coal lease tract and exploration areas. Figure 
17, Regional Stream Network, illustrates the relative location of the tributary sireams to the 
North Fork of the Gunnison River. Hubbard Creek and Terror Creek drain the iron Point 
Exploration license area and the iron Point Coal Lease Tract. Hubbard Creek, Bear Creek, and 
@ small portion of Elk Creek drain the Elk Creek Coal Lease Tract. 


Watershed (drainage basin) information used to characterize the streams draining th. project 
is the area of the watershed from its headwaters to its confiuence with the next lower stream. 
Elevation range is determined from the highest point in the watershed to the elevation at the 
confluence with the next lower stream. Channel length is the total length of the stream from its 
origin at the headwaters to its confluence with the next lower stream. Stream order is a 
Classification of a watershed using the number of tributaries found within the watershed. A first 
order stream has no tributaries. A second order stream is a reach downstream of the 
confluence of at least two first order streams. Ordering continues in this fashion indicating the 
relative complexity of the watershed. 


iron Point Exploration License Area and Coal Lease Tract - Hubbard Creek is a fourth 
order perennial drainage that has an estimated drainage basin area of 58.1 square miles. 
Elevation ranges from 11,327 feet on Electric Mountain to 5,870 feet at the confluence with the 
North Fork of the Gunnison River. The main channel length is 17.60 miles long. Approximately 
20 percent of the Hubbard Creek drainage basin lies within the coal lease tract and the 
exploration license areas. An area of 1.3 square miles is located within the Elk Creek Coal 
Lease Tract. A3.3 square mile area is located within the iron Point Coal Lease Tract and a 7.0 
square mile area is located within the iron Point Exploration License area. 


Terror Creek is a third order perennial drainage with a drainage basin area of 29.4 square 
miles. Elevation ranges from 11,200 feet north of Rex Reservoir to 5,740 feet at the confluence 
with the North Fork of the Gunnison River. The main channel length is 12.35 miles long. 
Thirteen percent of the Terror Creek drainage basin lies within the coal lease tract and 
exploration license area. An area of 1.8 square miles is located within the Iron Point Coal 
Lease Tract. A 1.9 square mile area is located within the iron Point Exploration License area. 


Baseline water quality and flow data for the Bowie No. 1 and No. 2 mines have been collected 
for several years. Bowie has initiated additional baseline monitoring in the Iron Point Coal 
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Lease Tract and Iron Point Exploration License area, north of the existing mines. Table 3.5-1, 
Surface Water Monitoring Summary, describes the period of record for the surface water 
monitoring network. 


There are twelve surface water monitoring locations on Hubbard Creek and its tributaries. 
Instantaneous flow data and water quality data are monitored at each location. Surface water 
monitoring locations are shown on Figure 16, Regional Hydrology Map. Surtace water flow is 
discussed in this section, while water quality is addressed in Section 3.5.2.3, Project Area 
Surface Water Quality. 





iron Point Guich (034-12), Dove Guich (033-13, 034-13, 034-15), and Sheep Corral Guich 
(02-1, 033-14) have flow monitoring data available from October 1997 through April 1999 (data 
available at the time of this Draft EIS). Instantaneous flow is recorded at most of these stations 
in the spring and early summer, and they are Cry in the fall and winter months. Lower Dove 
Guich (034-15) is perennial with flows ranging from 0.5 cfs in June 1998 to 0.03 cfs in 
September and November 1998. 


Flow in Upper Hubbard Creek (Hub-up), located at the mine entrance of the Biue Ribbon Mine 
ranges from 3.5 cfs (September 1996) to 86.5 cfs (June 1997). The period of record for this 
station is September 1996 to December 1998. 


Flow in Lower Hubbard Creek (Hub-low), located at the confluence of Hubbard Creek with the 
North Fork of the Gunnison River ranges fromm 2.9 cfs (September 1998) to 85.5 cfs (June 
1997). The period of record for Lower Hubbard is also September 1996 to December 1998. 
The Upper Deertrail Ditch monitoring location (Deer-up) diverts water from Hubbard Creek 
between the upper and lower stations. Flow and quality are monitored at the headgate of 
Deertrail Ditch (Deer-up). Flow in the Deertrail Ditch ranges from 0.61 cfs (March 1997) to 4.81 
cts (December 1998). Period of record for this ditch is May 1996 to December 1998. 


Upper Freeman Guich (Free-up) was dry, or had no measurable flow for the period June 1996 
to December 1998. Surface water was measured in Lower Freeman Guich (Free-iow) twice 
during the June 1995 through December 1996 period of record. Flow on June 17, 1997 was 
1.88 cfs and on June 18, 1996 flow was 3.75 cfs. 


Lower Deertrail Ditch (Deer-low) is monitored at the downstream end of the Deertrail Ditch 
where it discharges into the Fire Mountain Canal. The period of record for this station is from 
May 1996 to December 1998. Flow ranges from 0 cfs in June 1998 and September 1996 to 
0.16 cis on November 19, 1997. 


Six monitoring stations measure ephemeral streams that are directly tributary to the North Fork 
of the Gunnison River. Upper and Lower Stephens Draw, A Guich, B Guich, C Guich and D 
Guich are located within the permit boundary of the Bowie No. 2 Mine. These stations were 
monitored from February 1995 through December 1998. These streams are dry for much of 
the year. Flow events were captured only in the Lower B and C quiches. These flow 
measurements are less than 0.01 cfs, and there is no seasonal pattern. 


There are four monitoring stations along the Terror Creek drainage. Cottonwood Stomp (D32- 
5) is located approximately 1 mile downstream of the Terror Creek Reservoir. Monitoring 
began at this station in June 1996. Four instantaneous flow measurements were taken 
between June and November 1998. Flow was less than 1 cfs in June and July and dry in 
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Table 3.5-1 
Surface Water Monitoring Summary 
a Period(s) 
Oxbow Sanborn North Fork of Gunruson NF.1 391-124 
Oxdow/Sanoam North Fork of Gunruson NF. 391-126 
Oxbow/Sandor, North Fork of Gunruson NF.3 39) -12 
Oxbow/Sandorn North Fork of Gunnson E-1 60-482 Frets parameters & flow data 
Oxdow/Sanoorr North Fork of Gunnison E-2 Ve0~ 82 Fretc parameters & flow cata 
Oxdow/Sandorn North) Fork of Gunruson 61 YOO~ 8 Frets parameters & flow cata 
Oxbdow/Sandorn North Fork of Gunruson B2 yeo-1/82 Frets parameters & flow date 
Bowe Bowe No 2 Oranage Syste, A-Guicho 2/05 '9/98 Frac parameters & flow cata 
Bowe/Bowe No 2 | Oramage System 8B-Guicho 25-1908 
Bowe/Bowe No 2 | Oramage System B-Guich-up 295-1 ove Freic parameters & flow date 
Bowe/Bowe No 2 | Oramage System C-Gutich4o 295 19/98 
Bowle/Bowle No.2 | Orainage System C-Gusich up 205 19/96 Frets parameters & flow data 
Bowle/Bowte No.2 | Orainage System D-Guich-to 295 998 Fiat parameters & flow data 
Bowle/Bowte No.2 | Orainage System O-Gusich-up 295 eve Frets parameters & flow data 
Bowe/Bome No 2 Sheep Corre Orainage Systern 02-1 10/97 -4/99 
Bowe/Bowme No 2 Terror Creek - Orainage System | O224 1087-1 1/98 
Bowle/Bowte No.2 | Terror Creek - Orainage System | 0205 ae-1 1/98 
Sowle/Bowe No.2 | Upper Dove Guich 033-13 11/98 
Bowte/Bowte No. 2 | Upper Sheep Corre! Guich O33-14 1198 
Bowe/Bowe No 2 won Port . Oramnage System 034-12 1097 «99 
Bowe/Bowe No 2 Dove Guich Orainage System 034-13 \097 «99 
Bowe/Bowe No 2 Mutberc Creek Oranage 034-14 1097-499 
Syste 

Bowle/Bowle No.2 | Cove Guich - Orainage System | 034-15 606-1 1/98 

























































































September 1999 Chapter 3 se 
Table 3.5-1 
Surtace Water Monitoring Summary 
Owner line Drainage Sre Monitoring Comments 
Designation | Period(s) 
Bowre/Bowe No 2 | North Fon Oremage Syste NFG~up ov 1298 
Bowe/Bowe No 2 | Stephens Orew Oremage Seph4ow ove 1298 
Sywer 
Bome/Bowe No 2 | Stephens Orew Oramage repr 795-1298 
Syser 
Bowte/Bowte No 2 | Cana - Tero Creek TCtow oss 1298 
Bowte/Bowte No.2 | Terror Creek -Oremage Syster | TCup ove 1296 
Bowle/Gowtse No.2 | Terror Creek -Orainage System =| TC-oont 497.1208 























September and November. Upper Terror Creek (TC-up) is located on Terror “reek 
immediately upstream of the confluence with West Terror Creek. it has a period of record from 
September 1996 and December 1998. Flow ranges from 0 cfs in September 1996 to 44 cfs on 
April 27,1997. West Terror Creek (TC-west) is located on West Terror Creek immediately 
above the confluence with Terror Creek. The period of record for West Terror Creek is April 
1997 through December 1996. Fiow ranges from 0.8 cfs on August 24, 1997 to 1968 cfs on April 
27, 1997. Lower Terror Creek (TC-low) is located on Terror Ditch below the headgate. The 
period of record is from September 1996 through December 1998. Flow ranges from 0.1 cfs in 
April 1996 to 7.9 cfs on June 17, 1996. 


Elk Creek Coal Lease Tract - Elk Creek is a third order intermittent drainage that is very 
narrow and steep-sided. The drainage basin area is 5.6 square miles. Elevation ranges from 
9,780 feet near Buck Mesa to 6,000 feet at the confluence with the North Fork of the Gunnison 
River. The channel length is 5.64 miles. Eleven percent of the Elk Creek drainage basin lies 
within the Elk Creek Coal Lease Tract. The channel of Elk Creek is primarily located east of the 
coal lease tract. 


Bear Creek is also a third order intermittent drainage and the drainage basin area is 8.7 square 
miles. Elevation ranges ‘rom 9,735 feet near Buck Mesa to 5,930 feet at the confiuence with 
the North Fork of the Gunnison River. The channe/ length is 7.73 miles. Forty-seven percent 
of the Elk Creek drainage basin lies within the Elk Creek Lease Tract. A smail portion (0.02 
square miles) lies within the iron Point Exploration License area. 


Oxbow has collected limited surface water data within the current mine permit area for the 
Sanborn Creek Mine. Figure 16, Regional Hydrology Map, shows the locations of these 
monitoring points. Monitoring in Elk Creek and Bear Creek was collected by Oxbow in the early 
1980s. Table 3.5-1, Surface Water Monitoring Summary, describes the period of record for the 
surface water monitoring network. 


There are two surface water monitoring locations on Elk Creek. Station E-1, Lower Elk Creek, 
is located at the confluence of Elk Creek with the North Fork of the Gunnison River. Station E- 
2, Upper Elk Creek, is located southeast of the Ek Creek Coal Lease Tract boundary on Elk 
Creek. The period of record available for stations E-1 and E-2 is from April 1980 to April 1962. 
Frequency of monitoring for E-1 and E-2 was twice a month for the sumrmmer of 1980, then 





North Fork Coal ¢ Draft Environmental impact Statement 








Page 3-64 Environmental Analysis September 1999 


monthly (sorne exceptions in the winter months) through April 1962. Surface water flow for 
Station E-1 ranges from 0 cfs in March, 1980, and June through August 1981 to 28.9 cis on 
May 21, 1960. Surface water flow for Station E-2 ranges from 0.01 cfs in August 1981 to 28.9 
cis on May 21, 1980. 





There are two surface water monitoring locations on Bear Creek. Station B-1, Lower Bear 
Creek, is located at the confluence of Bear Creek with the North Fork of the Gunnison River. 
Station 8-2, Upper Bear Creek is located at a boundary of the Elk Creek Coal Lease Tract as it 
crosses Bear Creek. The period of record available for stations B-1 and 8-2 is trom March 
1980 to April 1962. Like the Elk Creek stations the frequency of monitoring for B-1 and B-2 was 
also twice a month for the summer of 1960, then monthly until the spring of 1982. Flow 
measurements for Station B-1 range from 0.11 cfs in August 1980 to 61.13 cis on May 21, 
1980. Fiow measurements at Station B-2 range from 0 cfs in August and Septernber 1980, to 
51.35 cis on May 21, 1980. 


35.23 Project Area Surface Water Quality 


Baseline water quality data has been collected on strearns within the iron Point Coal Lease 
Tract since the mid-1990's. Baseline data collection further upstream into the exploration 
license area began in 1997. The frequency of monitoring is quarterly, and there is no 
monitoring in the winter months due to limited access. Figure 16, Regional Hydrology Map. 
shows the location of surface water monitoring stations; and Table 3.5-2, Selected Surface 
Water Quality Summary, describes summary statistics for water chemistry collected. 


Oxbow has collected water quality data from areas within their current operations. However. 
Elk Creek and Bear Creek, which are located adjacent to and within the Elk Creek Coal Lease 
Tract, have limited water quality data available. 


Perennial streams in the area, including the North Fork of the Gunnison River, Hubbard Creek. 
and Terror Creek have been assigned stream classifications by the Water Quality Control 
Commission, that define stendards for water quality. These streams are classified as Class | 
Aquatic Lite Cokd, Class | Recreation (waters where human ingestion of small quantities is 
likely to occur), Water Supply and Agriculture (COPHE, 1999). 


The following discussion addresses average water quality data and parameters regulated by 
the Colorado Department of Public Health and environment standards. Several of the 
parameters listed in the Colorado Departrnent of Public Health and Environment standards for 
the North Fork of the Gunnison River are consistently reported at, or below detection limits at 
most stations collected by Bowie. These parameters are arsenic, cadmium, copper. mercury, 
molybdenum, and selenium. Concentrations of zinc and lead are reported at. or near detection 
limits; however, these detection limits are higher than the chronic and acute standards for zinc 
and lead. Oniy total iron and total manganese were analyzed at the Oxbow stations on Elk 
Creek and Bear Creek. 


iron Point Coal Lease Tract and Exploration License Area - The surtace water quality in 
streams that drain the iron Point Coal Lease Tract and Exploration License area is relatively 
consistent, with only a few exceptions. Generally, strearns in Hubbard and Terror creeks, and 
the North Fork of the Gunnison River are caicium bicarbonate type water. Four stations; iron 
Point Guich (034-12), Dove Guich (034-15), Lower Freeman Guich (Free-iow), and Lower 
Stephens Guich (Steph-iow) are caicium/sodium bicarbonate type with high concentrations of 
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TDS. Metals concentrations at these four stations were below detection limits, or within the 
State standards for total iron, manganese and selenium with one exception. The Dove Guich 
Station had a concentration of total iron that slightly exceeded the standard in July 1998. 





Water quality data at Lower B and C guiches are calcium/sodium sulfate water types. Water 
Quaility at these stations is poor with high concentrations of total dissolved solids (TDS), nitrate, 
that excived the state standesds. These concentrations are believed to reflect impacts from 
past mining activity, in pars ular, the historic waste coal fines and mine portals that are located 
in the B and C guiches below the Bowie No. 2 Mine. 


Water quality data collected from stations on the North Fork of the Gunnison River indicate 
calcium bicarbonate water type. Stations monitoring water Guality on the North Fork of the 
Gunnison River collect data from points upstream and downstream from mining activity at both 
the Bowie and Oxbow Mines. 


The monitoring stations on the North Fork of the Gunnison River monitored by Bowie are 

designated NFG-up, Upper North Fork of the Gunnison River, and NFG-low, Lower North Fork 
of the Gunnison River. NFG-up is located immediately upstream of the confluence of Hubbard 
Creek with the North Fork of the Gunnison River and NFG-low is located approximately 1,500 
feet downstream of the confluence of Terror Creek with the North Fork of the Gunnison River. 


The monitoring stations on the North Fork of the Gunnison monitored by Oxbow are designated 
NF-1, located upstrearn of the Sanborn Creek Mine facilities area, and NF-2, located at the 
Sanborn Creek Mine facilities area. There is a station on the North Fork of the Gunnison River 
located downstream; however, the period of record is much shorter than NF-1 and NF-2. 

Water quality is good with low concentrations of TDS, nitrate, nitrite and metals. There have 
been occasional exceedances of total iron and manganese; however, the average 
concentrations are below the state standard for both of these parameters. 


Elk Creek Coal Lease Tract - Baseline water quality for Elk and Bear creeks is limited to TDS, 
TSS, alkalinity, total and dissolved iron, and total manganese for a period of record from May 
1980 to April 1982. Concentrations of TDS and total suspended solids (TSS) are very high 
(averaging 2,300 mg/l and 75 mg/l, respectively) in Lower Bear Creek (B-1) at the confluence 
with the North Fork of the Gunnison River. During the early 1980s, several landslides may 
have impacted the water quality of Lower Bear Creek by increasing the sediment load of 
overiand fiow to Bear Creek (R. Dunrud, 1999, personal communication). Upper Bear Creek 
(6-2) had concentrations of TDS and TSS averaging 247 mg/l and 31.35 mg/|, respectively. 


A portion of Eik Creek was diverted through a section of culvert in the early 1980s. The effects 
of this construction are seen in the concentrations of TDS and TSS during this time. 
Concentrations of TDS is high in both stations on Elk Creek (averaging 439 mg/i at E-2 and 434 
mg/ at E-1). Average concentrations of total iron and total manganese also exceed the state 
standards during this period of record. 


3.5.24 Seasonal Trends in Surface Water Quality 


General seasonal trends in surface water quality were not obvious in reviewing the Bowie or 
Oxbow water quality data. The relatively short period of record likely explains the lack of 
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significant trends. The water quality data for Oxbow reflects an earlier period of record that is 
also relatively short. 


35.25 Water Users/Water Rights 





The study area is located within the Colorado Division of Water Resources Division 4, District 
40. Water rights for this district were obtained from this agency, and these are shown on Figure 
18, Water Rights. Table 3.5.3, Water Rights Summary for Wells, Springs, and Surface Water, 
gives additional information about water rights located on Figure 18, Water Rights. The map 
and table inciude ail water rights in an area bounded by a 1 mile buffer around the iron Point 
Exploration License area, and the Iron Point and Elk Creek Coal Lease Tracts. Water rights 
originating from the North Fork of the Gunnison River between the Sanborn Creek surface 
facilities area and the Bowie No. 2 Mine surface facilities are also included, even though they 
may be located more than 1 mile from the lease area boundaries. Water rights originating from 
Hubbard Creek or west of Hubbard Creek are considered in the Iron Point Coal Lease Tract 
and the Iron Point exploration license area and those east of Hubbard Creek are considered in 
the Elk Creek Coal Lease Tract area. 





iron Point Caal Lease Tract and Exploration License Area - There are nine ditches 
originating from Hubbard Creek and its tributaries that are located within the boundaries 
described above. Four of these ditch headgates, the Wade Allen Ditch, the Cari Galphin Ditch, 
the Pilot Knob Ditch, and the Carter Ditch, are located north of the exploration license area, but 
within 1 mile of the boundary. The Wade Alien Ditch headgate is located on Hubbard Creek. 
The Cari Galpin Ditch headgate is located on Pilot Creek, tributary to Hubbard Creek. The Pilot 
Knob Ditch headgate is located jst south of the Galpin Ditch headgate. The Carter Ditch 
headgate is located on Cottonwood Creek. 


The Hubbard Creek Ditch headgate is located at the northern boundary of the exploration 
license area boundary on Hubbard Creek. The Biue Ribbon Ditch headgate is located on 
private land and is adjacent to the historic Biue Ribbon Mine on Hubbard Creek. 


The Deertrail Ditch headgate is located on Hubbard Creek south and between the Elk Creek 
and Iron Point Coal Lease Tracts. The Majnik and Mayes Ditches are located south of the 
Deertrail Ditch. 


There are two reservoirs within the Hubbard Creek drainage basin. The Terror Creek Reservoir 
(known as the Bruce Park Reservoir in the water rights listing), is located in the northwesiern 
corner of the exploration license area. The reservoir straddies the Hubbard and Terror creek 
drainage basins with a cia7n in each basin. The water source is Hubbard Creek; however, water 
frorn the reservoir can be released to either Hubbard or Terror creeks. The Blue Ribbon 
Reservoir No. 1 feeds the Biue Ribbon Ditch mentioned above. See Figure 18, Water Rights. 


There are seven ditches, or canals originating in the Terror Creek drainage basin. One canal, 
the Grand Mesa Canai No. 3, has a headgate located on the East Fork Terror Creek. It is 
located in the northwestern corner of the exploration license area, northwest of the Terror 
Creek Reservoir. The Garvin Mesa Pipeline and the Hughes Pipieline are located immediately 
west of the exploration license area on an unnamed tributary to East Fork Terror Creek. 


The remaining four ditches have headgate locations south of the iron Point Coal Lease Tract on 
Terror Creek. The Terror Ditch headgate is located approximately 0.6 miles south of the 
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southern-most boundary of the iron Point Coal Lease Tract. The Fire Mountain Canal 
(additional headgate), Fawcett Ditch, and the Holybee Ditch have headgates located near the 
confluence of Terror Creek with the North Fork of the Gunnison River. These ditches are all 
located more than 1 mile south of the iron Point Coal Lease Tract area, but they were included 


because the water source could be impacted upstream by the proposed mining. 


Seven ditches originating in the North Fork of the Gunnison River were also included because 
of the potential that the water source could be impacted upstream by mining. They are the Fire 
Mountain Canal, the Carroi Ditch, the Jenkins Ditches No. 1 and 2, the Stewart Ditch. the 
Stephens Ditch, and an additional headgate for the Stewart Ditch. 





Etk Creek Coal Lease Tract - There is one surface water right listed in the Bear Creek 
Grainage basin. The Burtard Ditch headgate is located on Bear Creek, approximately 0.6 miles 
north of the Elk Creek Coal Lease Tract. There are no surface water rights in the Elk Creek 
Grainage 


3.5.26 influence of Past Mining on Surface Water 


Various National Pollution Discharge and Elimination System (NPDES) permits granted to the 
Current mine operators regulate impacts of current and historical mining on local streams. 
Monitoring on the North Fork of the Gunnison River shows little impact to the water quality from 
current or historical mining. Occasional increased concentrations of metais have been 
observed during periods of increased runoff during the spring. The high sulfate concentrations 
found in the B and C quiches also do not appear to impact the water quality of the North Fork of 
the Gunnison River. 


Subsidence impacts from past mining have been observed in several areas. Appendix K. 
Subsidence Evaluation, describes a subsidence area near Bear Creek undermined by room 
and pillar mining techniques. Overburden in this area is less than 500 feet thick. Although 
subsidence was observed in the form of cracks in the weathered bedrock and colluviurn from 15 
to 100 feet above the strearn channel, there were no cracks observed in saturated alluvium 
undertying the stream. There was also no evidence of loss of flow observed downstream in 
Bear Creek. The soils and alluvium in the near-surface zone typically behave as a yieidabie 
type of material, that is, they have the ability to yield or stretch without rupturing or breaking. 


3.5.3 Environmental Consequences 

3.5.3.1 Summary 

Potential environmental consequences of leasing (and eventual mining of) the iron Point and 
Elk Creek Coal Lease Tract and granting the Iron Point Exploration License include the 
following impacts: 


» Dewatering of the D coal seam could disrupt flow on some sections of Huobard 
Creek, which are fed from the D seam: 


+ Water discharge from the mines to surface streams could impact the quality of water 
in the receiving streams. 
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» Subsidence caused by longwail mining can potentially disrupt stream flow and ponds 
Girectly above the underground mine and within the angie of draw. Other mine 
subsidence impacts could include changes in drainage channel! morphology resulting 
in changes in general surface gradients, which could lead to head cutting, pooling, 
soll erosion, and sedimentation; and, 





»* increased construction and use of surface facilities could increase sedimentation. 


Figure 14, Subsidence Potential Map, Gescribes the subsidence impacts within potential zones 
ranging from “very low to low” potential for subsidence, to “high to very high” poteritial. Table 
3.5-4, Water Rights impact Summary, specifically addresses the impact to strea™: monitoring 
locations, as well as specific water rights. 


35.3.2 Effects of Alternative A (No-Action) 


The No-Action Alternative would preclude impacts from the iron Point and Elk Creek Coal 
Lease Tracts and the iron Point Exploration License area, as exploration activities and mine 
Gevelopment would not occur. There would be no surface wate! impacts from the lease tracts 
and exploration license area. 


Existing impacts to surface water quality from current and past mining, as well as other current 
land uses would continue. Bowie would continue mining the D seam from thei fee (private) 
reserves. Treatment of water discharged from the existing mines would continue to be 
regulated by the Colorado Department of Public Health and Environment through NPDES 
permits. Water use from the existing operation of the Bowie No. 2 mine varies seasonally and 
would be met with a variety of water rights, including 0.5 cfs from the Deertrail Ditch. 


Oxbow would finish longwail mining in the Sanborn Ci \ek Mine and develop and mine fee 
(private) reserves from the planned Elk Creek Mine. Lewatering operations in these mines 
would continue, and mine discharge would continue to be treated and released tc the North 
Fork of the Gunnison River under provisions of an existing WPDES permit. 


3.5.3.3 Effects Common to All Action Alternatives. 


Direct Effects - For ail alternatives, coal would be mined by longwail techniques. The direct 
effects of this mining on surface water resources is discussed in this subsection. 


iron Point Exploration License Area and Coal Lease Tract - in considering Alternatives B. 
C, and D, the iron Point Exploration License would be approved, and the Iron Point Coal Lease 
Tract would be offered for leasing. Access road and drilling pad construction that would be 
required by the exploration drilling program could caute minor impacts to surface water 
resources due to sedimentation. There would be no negative impact to the quantity of flow in 
area streams from the exploration activities. Provided ‘hat the exploration firm(s) would obtain 
water under existing nichts, which is required by tne Colorado Division of Water Resources. 
there would be no impacts to water users or water rights. Water usage for exploration would be 
relatively minor (5 to 6 acre-feet/ywar), and such usage wor sid be only during drilling activites 
that would be conducted for two years under an exploration Lense. in addition, such drilling 
would be seasonal, conducted during the dry (late spring, summer, autumn) months of the year 





North Fork C sal ¢ Draft Environmental impact Statement 0 








September 1999 Chapter 3 ___ Page 3-73 
















































































: | oF Jalelalel slits 
JPOREEERBECEEERNNE 
if ; & & SFB RAE 
i r | a] @] €) a] €/ 8/8|s/e/s/e/s 
i 2] 2) 2/2) 8/F/e/ el el elelelelels 
3} 3] 1% 5/2) 8/8/F/F/ a) wlelelslzlylz 
i 5] /2] |#/*/alalslylalalalsislslyls 
HUARo SPSS slzlalalawlala wlel- 
a] [a] lefeleleteleletelefelelelels 
fel fs a ed ad ad ad dea ea eda 
tl ls BBR BR Sl -lalalelelwlelnale 
j ‘| il2 
bY alg ealalale WHANABE 

ae als al sls : 

HH HEB BAREEEEE 

























































































JUGWIOIESS JIEAUs /RJUEWIUOIAUTZ YeIG ¢ JEOD ys04 YON 






































































































































Table 3.5-4 
Water Rights Impact Summary 
Map # Location Overburden 
Water Right Name Thickness 
TS RNG | SEC | Q160 | Q40 | Q10 Att. B Alt. C Alt. B 
Hubbard Creek (continued) 
Deertrail Ditch 8 13S 91W i1 NE SW NW Very High | Very High High 
Deertrail Ditch ” 13S 91W 11 NE SW NW Very High | Very High High 
Deertrail Ditch 8 13S 91W 11 NE SW NW Very High | Very High High 
Deertrail Ditch ~ 13S | 91W 11 NE sw | NW Very High | Very High High 
Deertrail Ditch 8 13S 91W 11 NE SW NW Very High | Very High High 
Majnik Ditch 9 13S | 91W 14 NE NW NE Very High | Very High High 
Mayes Ditch 10 138 | 9iW 14 NE NE NE Very High | Very High High 
Terror Creek 
Grand Mesa Canal HGT 3 11 12S 91W 29 SE NE SW 2125 Low Low Low 
Garvin Mesa Pipeline Co. 12 12S 91W 32 Sw NE 1425 Low Low Low 
Hughes Pipeline 13 12S 91W 32 SW SW SE 1000 Low Low Low 
J&M Spring & PL No. 3 14 13S 91W 4 NW Sw SE 850 High High High 
J&M Spring & PL No. 4 15 13S 91W 4 NE Sw NW 1375 Low Low Low 
J&M Spring & PL No. 5 16 13S 91W 4 NW SE NW 1025 Moderate | Moderate | Moderate 
Barrow Spring Pipeline 17 13S 91W 5 NW SW SW 700 Low High Low 
Leonard Spring No. 1 18 13S 91W 7 NE SE NE 1075 
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Table 3.5-4 
Water Rights impact Summary 
Map # Location Overburden 
Water Right Name Thickness 
TS RNG | SEC | Q160 | Q40 | Q10 Att. B Alt. C Alt. D 
Terror Creek (continued) 
Leonard Spring No. 2 19 13S 9iw 7 NE SE NE 1075 
Terror Ditch 20 13S | 91W 17 NE NE SE Very High | Very High Low 
Tetor Ditch 20 13S 91W 17 NE NE SE Very High | Very High Low 
Terror Ditch 20 13S | 91W 17 NE NE SE Very High | Very High Low 
Terror Ditch 20 138 | 91W 17 NE NE SE Very High | Very High Low 
Fawcett Ditch 21 13S 91W 21 Sw NE Sw 
Fawcett Ditch 21 13S g1W 21 Sw NE NW 
Holybee Ditch 22 13S 91W 21 NW Sw SE 
Fire Mountain Canal 23 13S o1W 21 Sw N NE 
Pupik Pond 24 1398 | 91W | 21 SW Nw | NE 
Clouds Well 25 13S 91W 21 SE Sw NW 
North Fork of the Gunnison River 
Fire Mountain Canal 0 0 
Fire Mountain Canal 23 13S 90w 8 Sw Sw SW 
Fire Mountain Cana! 23 13S 90Ww 8 Sw Sw SW 
Fire Mountain Canal 23 13S 90Ww 8 Sw Sw Sw 
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The companies successful in leasing the Iron Point Tract would develop mine plans complying 
with applicable federal and state rules and regulations, including stipulations of the coal leases. 





Dewatering of the D coal seam could decrease flow in the vicinity of Hubbard Creek near, and 
upstream of the historic (now abandoned) Biue Ribbon Mine. Hubbard Creek ir this area 
(T13S, R91W, Section 34) receives contribution from groundwater originating in the D sean. 
Surface water flow loss would be temporary; during mining, the D seam would »e dewatered to 
allow for efficient and safe operations. Following mining, dewatering activities would be 
terminated, and groundwater levels should return to their approximate pre-mining condition. 
See Section 3.6, Groundwater, for additional discussion. 


Water discharge from the mines to surface streams could impact the quality of waier in the 
receiving streams. Mine effiuent would be regulated, and any discharge to receiving streams 
would have to meet permitted effluent requirements. Concentrations of TDS, iron, manganese, 
and sulfate could be constituents likely to increase. 


above the underground mine and within the angle of draw. Any temporary stream flow loss 
could affect the amount of water available for surface water diversion to water users 
downstream. Water rights diverted from Hubbard Creek and Terror Creek could be impacted. 


A water replacement plan would be required to address negative impacts to water rights, as 
discussed in Section 3.5.4, Possible Mitigation and Monitoring. 


Within the iron Point Coal Lease Tract, segments of Hubbard and Terror Creeks, as well as 
most of the Freeman Guich channel, the lower segments of Sheep Corral Guich, and Dove 
Guich, flow through areas that have a “high to very high” suusidence potential. See Figure 14, 
Subsidence Potential Map. \mpacts from subsidence to these drainages could include changes 
in drainage channel morphology resulting in changes to general surface gradients, which could 
cause Cutting, pooling, soil erosion, and sedimentation. 


Terror Creek Reservoir lies within the “very low to low’ potential category; therefore, no direct 
impacts are anticipated. The Iron Point Coal Lease Tract boundary and the projected angle of 
draw do not extend to Terror Creek Reservoir. See Figure 14, Subsidence Potential Map. 


Elk Creek Coal Lease Tract - Bear Creek and Elk Creek which are intermittent drainages, do 
not receive contributions to surface water flow from the D seam, because the D seam dips to 
the northeast, and the depth of overburden increases to between 1,500 and 2,500 feet under 
most of the Bear Creek and Elk Creek drainages. See Figure 14, Hydrogeologic Cross-Section 
A-A’. Dewatering of the D seam in Elk Creek Tract is not expected to decrease surface water 
flow. However, longwail mining in the Elk Creek Tract would likely require dewatering of the 
saturated D seam. Mine water would be stored in sumps. It would be discharged, or treated 
and discharged, to the North Fork of the Gunnison River. This would be a discharge of 
groundwater during mining operations; this discharge would not be tributary to the North Fork of 
the Gunnison River, since the groundwater gradient is to the northeast. Oxbow is presently 
dewatering the B seam as part of iis ongoing operations at the Sanborn Creek Mine under 
provisions of an existing NPDES permit. A similar arrangement would be expected for the D 
seam mining in the Elk Creek Coal Lease Tract. 
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A segment of Bear Creek lies within the “moderate to high” subsidence zone. The remainder of 
the Upper Bear Creek drainage lies within the “low to moderate” subsidence zone. See Figure 
14, Subsidence Potential Mao. 





The Elk Creek stream channel falls outside of the Elk Creek Coal Lease Tract boundary; 
however, a portion of Elk Creek in T12S, R9OW, Section 32, lies within the angle of draw for 
mining in a “very low to low” subsidence zone. See Figure 14, Subsidence Potential Map. 


Two small unnamed ephemeral drainages tributary to Hubbard Creek originate in the 
southwestern-most corner of the Elk Creek Coal Lease Tract and fall within the “high to very 
high” and “moderate to high” subsidence zones. 


There is a potential for mine subsidence to cause changes in channel morphology, including 
minor head cutting, pooling, channel adjustment, etc. Surface tension cracks also have the 
potential to develop within and surrounding the drainages. These changes could cause 
increased soil erosion and sedimentation. 


Given the intermittent and ephemeral nature of the drainages within the Elk Creek Coal Lease 
Tract, as well as their existing steep gradients, the thickness of overburden, and the natural 
geologic instability of the area, subsidence would have minimal impact to these drainages. 


There is one surface water right located near the Elk Creek Coal Lease Tract. The Burtard 
Ditch is located north of the tract boundary and outside the angie of draw. impacts to this water 
right are not expected. 


indirect Effects - No indirect effects on surface water are expected as a result of exploration 
activities or of mining within the Elk Creek Coal Lease Tract. 


if leased, subsequent mining within the Iron Point Tract could lead to indirect effects on the 
Terror Creek Reservoir. These include potential impacts to the structural integrity of the 
impoundment due to mining induced seismicity. Available information suggests that there is 
greater risk from seismic activity generated from collapse of historic room and pillar mines in the 
Somerset area, than from proposed longwail operations. It is expected that subsidence 
associated with longwall mining near the Terror Creek Reservoir would occur readily behind the 
active mine face (see Appendix K, Subsidence Evaluation). Further definition of potential 
indirect impacts could be made with additional monitoring and evaluation of impoundment 


3.5.3.4 Effects of Alternative B 


Under Alternative B, it is assumed that longwall mining would be conducted under the perennial 
portions of Hubbard Creek and Terror Creek in the iron Point Coal Lease Tract. Subsidence 
associated with longwall mining produces different effects than subsidence caused by room and 
pillar mining. As such, several investigations regarding the impact of iongwall subsidence to 
perennial drainages in western coalfieids were consulted. 


One study in a Utah coalfield showed that subsidence fractures up to 7 feet wide formed in a 
stream channel where 300 to 500 feet of overburden was present (USGS, 1995). Water from 
the creek was intercepted and reportedly reached the mine level. Other effects included a 





North Fork Coal ¢ Draft Environmental impact Statement 





/e4 








Septernbe- 1999 | Chapter 3 Page 3-79 


change in the type of water present and a variation in the gain-loss characteristics of the 
Grainage. 


A second study in Utah was performed on a creek where 600 feet of overburden was present. 
In this case, there were no discernible impacts to stream flow, although minor channel 
adjustments were observed. The lack of observed impacts were attributed to the presence of a 
thick, well-developed alluvial system that served to buffer the impacts (Mattson, LL and J.A. 
Magers, 1995, and USDA-FS, 1999). 





At one Colorado mine, a drainage with perennial flow was subsided where about 1,100 feet of 
overburden was present. The drainage flowed across a portion of exposed sandstone bedrock 
in which a series of tension fractures formed. The fractures intercepted fiow in the drainage for 
a short period. it was reported that the presence of a 600 foot thick shale unit between the 
mine level anc the creek likely served to reduce the extent of impacts (R. Mills, 1999). 


Given that there is only about 500 feet of overburden underlying Hubbard Creek and Terror 
Creek (see Figure 13, D Searn Overburden Isopach), coupled with limited development of 
alluvial systems, there would be high potential that the stream channels and stream flow could 
be affected by subsidence and subsidence-induced fracturing from longwall mining directly 
beneath such stream channels. 


3.5.3.5 Effects of Alternative C 


Effects of Alternative C would be the same as Alternative B except that extending the western 
boundary of the Elk Creek Tract to the iron Point Tract boundary would add an area that drains 
to Hubbard Creek, and is located in the “high to very high” and “moderate to high” subsidence 
zones. Dewatering the D seam in this area could further impact Hubbard Creek. Impacts to 
water quality in the Elk C..eek Coal Lease Tract would remain the same as Alternative B. 


3.5.3.6 Effects of Alternative D 


No subsidence would be allowed under Terror Creek or Hubbard Creek. Therefore, the effects 
of longwail mining as described in Alternatives B and C would not occur. 


Subsidence effects to smaller drainages, such as Dove Guich, Sheep Corral Guich and Iron 
Point Guich, as described in Section 3.5.3.3, Effects Common to Ali Action Alternatives, would 
remain the same. Aji other impucts, including effects from dewatering, effects on water quality, 
and impacts to water rights, would remain the same as Alternative C. 


3.5.4 Cumulative Effects 


Activities contributing to cumulative effects can be separated into several categories: mining, 
described in Section 1.9, Adjacent Activities. 


Current mirung activity in the North Fork of the Gunnison River valley includes the Bowie No. 1 
Coal Loadout, the Bowie No. 2 Mine, the Sanborn Creek Mine, the Terror Creek Coal Loadout, 
and the West Elk Coal Mine. The Bowie No. 1 Mine is permitted for mining, but is inactive. 
Curnulative effects to surface water from mining activities include minimal impacts to water 
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Quaility on the North Fork of the Gunnison River, localized impacts to area streams from 
sedimentation, and water use via adjudicated water rights. 





Construction development activity includes the upgrade of State Highway 133 and future 
housing development. Effects to surface water from these activities, and effects from railroad 


maintenance/improvements could also temporarily contribute to sedimentation in the North Fork 
of the Gunnison River. 


Agriculture is an important and significant activity in the North Fork of the Gunnison valley. 
Cumulative effects to surface water quality would be minimal in the North Fork of the Gunnison 
River valley. Under state law, the mine cperator/iessee would be required to replace any water 
right injured as a result of mining activities. in addition, a Forest Service stipulation (which 
would be added to the BLM lease form) requires restoration of stream channeis/drainages to 
protect stream fiow in the event of damage. 


Minimal logging is anticipated in this area in the future. Effects from logging would impact 
surface water quality and increase sedimentation. Recreation is fairly limited in the area due to 
the lack of developed recreational facilities. Hunting is the primary recreational activity in this 
area, and impacts to streams from four-wheeling activity can result in increased sedimentation 
and darnage to drainage channels. 


3.5.5 Possible Mitigation and Monitoring 


Stipulations that affect surface water and serve to mitigate potential impacts on the Iron Point 
and Elk Creek Coal Lease Tracts include: 


» Establishing a monitoring system to locate, measure, and quantify progressive and 
final effects of underground mining activities would be required under the mine 
permit issued from Colorado DMG; 


» Restoring stream channels and protecting stream flow, in the event of adverse 
affects from subsidence would be a requiremert of the lease: 


» Water replacement is required under the Surface Mining Control and Reclamation 
Act (SMCRA). A water replacement pian for any injury that may be due to mining. 
Replacement sources may include, but would not be limited to, transfer of water 
nights, augmentation plans, long-term water use leases or compensatory storage. 
The plan shouid include all water sources; and, 


» No surface occupancy or use would be allowed in wetland areas, floodplains, or 
riparian areas and this stipulation would be a requirement of the lease and 
exploration license. 


A plan for assessing the existing integrity of Terror Creek Reservoir and a plan for rnonitoring 
the stability would be required. 


Baseline monitoring for surface water quantity and quality should be continued on the lease 
tracts and exploration license area as would be required under the mine permit. Due to the 
potential temporary loss of basefiow in sections of Hubbard Creek from dewatering of the D 
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seam in the iron Point Coal Lease Tract, it is recommended that stream flow and water quailty 
monitoring be continued at the existing Hubbard Creek locations. 





At least one additional surface water monitoring site should be installed on Hubbard Creek, 
either above or below the sandstone outcrop located below the historic (now abandoned) Biuve 
Ribbon Mine. Monthly instantaneous flow monitonng should be taken at a minimum. 
Continuous monitoring of flow would provide the best indication of basefiow and ary impact to 
the surface water flow in Hubbard Creek resulting from dewatering the D seam. 


Monthly monitoring of flow and quality should be established on Bear and Elk creeks above and 
below the expected zone of influence from mining the Elk Creek Coal Lease Tract, and this type 
of monitoring would probably be required under a future mine permit. 


3.6 GROUNDWATER 


Issue: identify and minimize impacts to water quality and hydrology to maintain the integrity of 
watersheds within and surrounding the lease tract areas. Maintain adequate flows to drainages 
and ditches above underground mining activity. Areas of concern include: the potential to alter 
existing hydrologic systems; alteration of downstream fiow rates; alteration of existing springs 
and seeps; changes in water chemistry as a result of mining operations; and, impacts to water 
rights on Terror Creek, Hubbard Creek, Bear Creek, and Elk Creek. 


3.6.1 introduction 


The study area for groundwater lnydrology includes the region within a 1 mile radius of the 
proposed coal lease tracts and the exploration license area. Particular attention was given to 
the area of potential subsidence induced impacts (see Figure 14, Subsidence Potential Map). 


The analysis of groundwater hydrology inciudes wells, springs and seeps, and stockponds fed 
by springs. Springs are defined as flowing at a rate of greater than or equal to one galion per 
minute (gpm). Seeps flow rates are less than one gpm or are not measurable. 


information for this evaluation was derived from the following sources: 


» Groundwater quality and quantity data for area wells and springs trom Bowie, 
Oxbow, USGS, and Hotchkiss Ranches, as well as on-the-ground site visits by the 
North Fork Coal EIS team. 


» Water rights information within a 1 mile radius from the iron Point and Elk Creek 
Coal Lease Tracts and Iron Point Exploration License area from the Colorado State 
Engineers Office, Division of Water Resources. 


» Review of Bowie and Oxbow data, annual hydrology reports, permit applications, and 
consultant reports related to groundwater hydrology. 


+ Regional NEPA documents. 


+ Review of reports, data, and maps compiled by the USGS, Colorado DMG, Forest 
Service, and BLM. 
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3.6.2 Affected Environment 


3.6.2.1 Regional Hydrogeology 


The primary groundwater-bearing zones in the North Fork of the Gunnison River Basin occur in 
Geposits along the North Fork of the Gunnison River represent a major aquifer. The municipal 
water supply for the town of Paonia is derived from groundwater wells developed in alluvium 
along the North Fork of the Gunnison River. Alluvial water-bearing units are thickest in the axis 
of the drainage botiorns and are typically 100 feet or less in thickness. The water quality of the 
alluvial groundwater is caicium bicarbonate type and good quality. The TDS concentrations of 
the groundwater range from 43 to 2.300 mg/l with concentrations of sulfate, TDS, and 
manganese sometimes exceeding federal drinking water standards. Well yields from this zone 
range from 1 to 150 gpm and average about 20 gpm (Ackerman and Brooks, 1985). 





Colluvial water-bearing units located on valley siopes are generally isolated and are limited in 
extent. These units are normally saturated seasonally and have a low storage capacity and 
yield. Most springs and seeps in the region issue from colluvial deposits underiain by less 
permeable bedrock. Seasonal spring discharge from colluvial deposits ranges from 0.2 to 20 
gpm and averages 5 gpm (Ackerman and Brooks, 1985). Colluvial deposits do not represent 
an aquifer in the region, and no reported wells are developed in this zone; however, numerous 
seasonal springs and seeps issuing from these zones have been developed for livestock 
watering and support wildlife. Spring development is usually accomplished by construction of 
small stock watering ponds in area drainages. 


The primary bedrock water-bearing zones in the North Fork of the Gunnison River basin are in 
the sandstone and conglomerate units and fractured zones of the Lower Cretaceous Burro 
Canyon Formation and Late Cretaceous Dakota Sandstone. Minor groundwater occurrence is 
reported in the Late Cretaceous Mancos Shale, Mesa Verde Formation, and Tertiary Wasatch 
Formation. Saturated bedrock units aro generally confined in nature, except near outcrops 
where they are typically unconfined. 


Well yields from the Burro Canyon Formation/Dakota Sandstone (undifferentiated) are generally 
greater than 10 gpm (Ackerman and Brooks, 1985). Groundwater from the Mancos Shale is 
unsuitable for drinking or agricultural use; however, well yieids from this formation reportedly 
range from 0.5 to 15 gpm (Ackerman and Brooks, 1985). Wells completed in the Mesa Verde 
Formation typically yield less than 10 gpm (Ackerman and Brooks, 1985). Limited data from 
wells completed in the Wasatch Formation indicate yields as much as 25 com (Ackerman and 
Brooks, 1985). No data is available for other Tertiary age deposits in the region. Spring flow 
from the Mancos, Mesa Verde, and Wasatch formations ranges from 1 to 25 gpm, averaging 10 
gpm (Ackerman and Brooks, 1985). 


Water quality from bedrock wells is generally sodium bicarbonate/sulfate type with TDS 
concentrations ranging from 490 to 8,200 mg/l, averaging 2,569 mg/l. Concentrations of 
sulfate, TOS, manganese, and fluoride sometimes exceed federal drinking water guidelines 
(USEPA, 1994). Water collected from springs issuing from bedrock is calcium sulfate type with 
TDS concentrations ranging from 56 to 4,300 mg/|, averaging 1,956 mg/l (Ackerman and 
Brooks, 1985). Concentrations of selenium, sulfate, TDS, and manganese sometimes exceed 
federal drinking water guidelines (USEPA, 1994). See Figure 19, Groundwater Hydrology 
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Recharge of the water-bearing zones is by seevage from area streams, direct infiltration of 
adjacent bedrock and intermbdng of the two units with groundwater is likely (Ackerman and 
Brooks, 1965). The shallow alluvial and colluvial groundwater flow follows local topography. 
of about 5 degrees. Locally, bedrock groundwater flow paths follow topography and are 
affected by numerous drainages bisecting the region. 


3422 Mine Site Hydrogeology 


Groundwater occurs within the proposed exploration license area and coal lease tracts in the 
Quaternary alluvial and colluvial deposits, Wasatch Formation, and Mesa Verde Formation. 





Saturated alluvium along the North Fork of the Gunnison River and primary tributat drainages 
(Terror and Huiwrd creeks) has been developed for industrial, domestic, and livestock use. 
Area well yiekis range from 5 to 120 gpm and average 1. 3pm (Bowie, 1998 and Oxbow. 
1999). Several domestic wells are located at the mouths of Terror and Hubbard creeks. 


Oxbow utilizes an irfittration gallery for its main fresh water source. The gallery is established 
in the alluviurn of the North Fork of the Gunnison River south of Sanborn Creek. The reported 
maximum withdrawal rate is about 50 gpm (Oxbow, 1999). 


The alluvial groundwater resources in the North Fork of the Gunnison River, as well as in Terror 
and Hubbard creeks, are elevationally lower than the proposed mined coal seams and are 
outside the predicted zone of potential mine-induced impacts. Saturated alluvium is unconfined 
and is recharged primarily by seepage from rivers and streams and, to a minor extent, by 
discharge from water-bearing bedrock and direct precipitation. Groundwater flow gradient in 
the alluviurn foliows the local drainage topography. 


Water-bearing colluvial deposits are found along the slopes of area drainages and on the gentile 
terrain of the ridge tops, as noted by the occurrence of numerous seasonal springs and seeps. 
These saturated deposits are perched, limited in lateral extent, and are not considered 
significant water resources. However, several local stockponds are constructed to collect the 
seasonal spring flow. Local springs and seeps issue from these zones during periods of high 
precipitation and snowmelt. Seasonal spring and seep flows range from less than 1 gpm to 
about 5 gpm and are reported to be dry frorn summer to spring except after rnaior precipitation 
events. Direct precipitation and snowmelt recharge these deposits. Groundwater is 
unconfined, and the flow direction follows the local topography. 


The Wasatch Formation is composed of interbedded sandstone, siltstone, shale, and claystone. 
Sandstone beds are generally thin and limited in lateral extent. The Wasatch Formation 
outcrops on the gentile ridge tops of the Elk Creek Coal Lease Tract and iron Point Exploration 
These springs are generally perennial and are associated with thin sandstone ouvicrops 
overlying shale or claystone beds. Flow rates typically decrease during the summer and fall 
seasons (personal communication with Dan Hudson of Hotchkiss Ranches) 


Springs and seeps aiso issue from landslide deposits in the Wasatch Formation where 
also form catchments that hold snowmelt runoff enhancing rect arge potential. Springs thet 
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periods of high precipitation (personal communication with Dan Hudson of Hotchkiss Ranches) 








The saturated zones in the Wasatch Formation are considered perched and with limited storage 
potential. Due to the outcrop location and gentle terrain of Wasatch Formation, recharge is 
primarily from snowmelt and direct precipitation infiltration. Numerous (about 40) local 
stockponds are fed from springs issuing from the Wasatch Formation. See Figure 19. 
Groundwater Hydrology. 


Based on mining and drilling data and spring and s2cp surveys, groundwater in the Mesa Verde 
Formation is limited to isolated sandstone beds in the barren and coal bearing members. the 
permeability and limited storage capacity of the Mesa Verde Formation hydrogeologic units limi 
potential groundwater resource development (Brooks, 1983). However, significant quantities of 
groundwater are reported where the Mesa Verde Formation is fractured (Brooks, 1983). 


Bowie reports perched water-bearing sandstone zones between the Rollins Sandstone and C 
coal seam and above the D coal searn (Bowie, 1998). The D coal seam is apparently saturated 
on the west side of Hubbard Creek as indicated by numerous springs and seeps. 


Exploration drilling and mining activity at the Oxbow Mine have indicated perched groundwater 
zones below the E coal seam, in the D coal seam below its outcrop/subcrop with Elk Creek, and 
in the clastic sequence overlying the C and 8 coa! seams (Oxbow, 1999). 


Numerous springs and seeps issue from sandstone beds in the upper Mesa Verde Formation in 
the proposed iron Point and Elk Creek Coal Lease Tracts and iron Point Exploration License 
area. Most of these springs are reported to be perennial (personal communication with J. 
Stover of Stover & Associates and Dan Hudson of Hotchkiss Ranches). 


Spring flows range from less than 1 gpm to about 25 gpm with flow decreasing during dry 
local streams provides little recharge due the steep stream gradients and gaining character in 
the upper Grainages where these units outcrop. 


Groundwater is unconfined near outcrop and semi-confined to confined in deeper subsurface. 
Groundwater flow direction follows the local topography near drainages and flows to the 
northeast (regional geologic dip of about 5 degrees) in other areas. 


A summary of the spring and seep data is presented in Table 3.6-1, Spring and Seep Summary 
- Iron Point Coal Lease Tract and Exploration License Area, and Table 3.6.2, Spring, Seep and 
Pond Summary - Elk Creek Coal Lease Tract. Locations are shown on Figure 19, Groundwater 
Hydrology. 


The Rollins Sandstone member in the proposed coal lease tracts and adjacent areas is 
unsaturated near the outcrops and becomes saturated down dip to the northeast. The low 
primary permeability and storage of this unit preciude it as being a significant water-bearing 
unit. No known water supply wells in the area are developed in the Rollins Sandstone. Drilling 
and monitoring well data indicates that the Rollins Sandstone is confined with a groundwater 
flow gradient to the northeast, following te geologic dip of the strata. infiltration from local 
Graimages crossing outcrops recharges this unit 
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Table 3.6-1 
Spring and Seep Summary - iron Point Coal Lease Tract and Exploration Area 
Site Location Drainage Flow Origin | Pond or Overburden Impact Designation 
Rate Wetiand Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation ALA | ALB | ARC | ano 
S-1 5526.56 16929 41 6990 B Guich 0-0 94 50 
S-2 13215.22 16737.20 7920 Freeman 0-1.88 Pond 1360 L L L L 
Guich 
$-3 13019.03 16256 55 7920 Freeman 0-3.75 1360 L L L L 
Gutch 
S-4' 13782.00 | 15415.42 | 7a80 Terror Creek | 0-0.75 PondP-4 | 1350 L L L L 
S-4a 13999 99 15513.73 7910 Terror Creek | 0.36- 1390 L a L L 
1.88 
S-5' 14939 .20 15962 65 7800 Sheep 0.09- Pond P-5 1330 L L L L 
Corral 0.54 
S-5a 14917.40 | 15798.79 | 7850 Sheep 0.13-4.4 1390 L L L L 
Corral 
$8 6554.664 | 16515.24 | 7220 C Guich 0-25 340 H 
S-10 8766.37 13910.51 | 7550 Stevens 0-2.5 750 M M M M 
Draw 
S-11 10746.95 | 1390931 | 7940 Stevens 0 1260 L L L L 
Oraw 
$-12 5816.85 15363.64 | 7640 B Guich 0 670 
§-13 10401.77 21709.23 7500 Freeman 0-0.27 960 M.-H M-H MH MH 
Gulch 
S-14 5818 85 13686.75 | 7080 Stevens 0.06- Pond P-1 150 H H H H 
Draw 1.25 
S-16' 14087.18 14486 89 7760 Terror Creek | 0.06- Pond P.3 1230 L L L L 
18.75 
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Table 3.6-1 
Spring and Seep Summary - iron Point Coai Lease Tract and Exploration Area 
| Site Location Drainage Flow Origin | Pond or Overburden Impact Designation 
Rate Wetland Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation ALA | ARB | atc | atop 
S-17 11942.72 20346.30 7080 Freeman 0-18.75 Kmv Ss 590 MoH M-H M-H M-H 
Guich bed 
S-18" 15253 54 13958.37 | 7600 Terror Creek | 0-3.75 Pond P-6 1120 L L 
$2-2 1388146 2225246 | 6760 Hubbard 0-155 410 H H 
Creek 
S$2-3 12626.06 22125.28 6720 Hubbard 0-1.25 340 L H H 
Creek 
S2-4 11445.35 24310.26 6529 Hubbard 0 140 H oH 
Creek 
$2-5 10813.71 23746.01 | 6720 Hubt- ard 0-0.83 310 L 4 H 
Creek 
$2-6 11802.38 23443.25 | 6660 Hub>ard 0-10.71 240 L H H 
Creek 
S2-7 12095.13 22870.02 6640 Hubber? 0.37.5 270 L H H 
Creek 
S2-8 (2209.00 2245408 | 6680 Hubbard 0-1 290 L H H 
Creek 
$32-2 21740.45 10954.91 | 7670 Terror Creek | 0 Pond 32-2 | 1430 
$324 17871.89 10737.03 | 7560 Terror Creek | 0-12.1 1160 
$32-7 22361.73 10617.82 7760 Terror Creek | 0-6.05 1550 
$33.1 21170.09 16656.08 | 7470 Dove Guich | 0-0.42 1270 L L 
$33-2 19540.30 17002.08 | 7570 Dove Guich | 1.09-30 1340 L L 
$33-4 16007.17 15120.64 | 7790 Sheep 0 Pond 33-3 1370 L L 
Corral 
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Table 3.6-1 
Spring and Seep Summary - iron Point Coal Lease Tract and Exploration Area 
Location Drainage Flow Pond or Overburden Impact Designation 
Rate Wetiand Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation ALA | ALB | ARC | anno 
17531.09 13698.53 | 7760 Tewor creek | 0-25 Pond 33-5 | 1410 L L 
17552.48 12659.77 | 7860 Terror Creek | 0-05 Pond 336 | 1260 L L 
17151.92 1368754 | 7800 Terror Creek | 0-05 Pond 33-7 | 1400 L L 
7440 Dove Guich | 03 1360 L L L 
S34-1 20410.98 1747258 | 7300 Dove Guich | 0.31- 1110 L L L 
3.95 
SP34.2 20287 55 17726.19 | 7260 Dove Guich | 1.91-15 Pond 34-2 | 1120 L L L 
Wetland 
$34.3 20075 34 17928.33 | 7310 Dove Guich | 0.32-1.7 1130 L L L 
S344 19950 26 18116.36 | 7280 Dove Guich | 1.03. 1100 L L L 
3.95 
$345 19873.83 1842279 | 7300 Dove Guich | 0.47. 1120 L L L 
10.71 
S346 22333.91 214473.8 | 6540 Hubbard 0 540 M M 
7 Creek 
$34.7 1640334 17421.77 | 7390 Sheep 0-4.41 980 MH MH MH 
Corral 
S348 20085 27 19128.26 | 7200 Dove Guich | 0 Wetland 1060 L L L 
$34.9 20179.11 18975.42 | 7200 Dove Guich | 0.23. Wetland 1060 L L L 
42 86 
$34.10 1793222 | 2142565 | 6640 | DoveGuch | 0-11 450 H H 
SP34-11 16898 56 16907.40 | 7420 Sheep 0.84 Pond 1070 L L L 
Corral 18.75 
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Table 3.6-1 


Spring and Seep Summary - iron Point Coal Lease Tract and Exploration Ares 

































































Site Location Drainage Flow Origin Pond or Overburden impact Designation 
Rate Wetland Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation ALA | ARB | anc | ano 
S34-17 2326181 21760.72 6600 Hubbard 0-4.17 620 
ene 
S34-18 22993 90 2164004 | 6560 Point Guich [| 0-15 570 
S34-19 20296 42 2\620.75 | 6480 Hubbard 0-75 370 4 rm 
eee 
$34.20 18729 92 21664.18 0s40 Hubbard 0-0.58 280 4 4 
Creek 
$34.21 17674.15 22213.37 6440 Hubard 0-10.71 250 H H 
Beh 
$34.22 1781492 2155496 | 6720 Dove Guich | 0-35 510 uM uv 
S34-23 17990 68 21237 54 6680 Dove Guich 0-75 460 H 
$34-24 15960 28 2267696 | 6380 Hubbard 160 MH 4 
Creek 
Pond Terror Creek Pond P32 1320 
3 
Pond Freeman Pand P.2 na uM u LV] u 
Gui h Wetland 
Pond Terror Creek Pond P33- 1430 L L 
7 
PD-82" 5570.26 7361.13 7580 Terror Creek Pond 750 L L 
65’ 7194 58 5334 93 7800 Terror Creek 1075 
PD-22" 6898 47 6487 10 7520 Terror Creek Ponds 875 
77 6135.16 4671 55 7600 Terror Creek 1250 
74 10597 83 4851.19 7630 Terror Creek 1250 
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: Right 
2 Fram Bowte No 1 Spring Survey and Monitoring Network 
3 impact Designation is a qualitative assessment based on predicted subsidence impacts. preliminary mining plans. and potential mine dewatering and recharge 


Springs S6 7,9 & 15 were eliminate during 1997 construction 


Table 3.6-1 
Spring and Seep Summary - iron Point Coal Lease Tract and Exploration Area 
Site Location Drainage Flow Origin | Pondor | Overburden impact Designation 
Rate Wetland Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation AR A | ARB | ARC | ALD 
7-2 10250.11 5432.70 7780 Terror Creek Pond 1275 
64 7507 02 651407 7160 Terror Creek 400 
PD-21" 7339.57 8782 60 7160 Terror Creek Pond 6.4 275 
PD- 18 11688.97 | 6008.01 7320 Terror Creek Pond 775 L L 
SPS.A’ 11705.71 7705.92 7320 Terror Creek | 1 gom Kin (P18) 600 L L 
Ssbed | Welland 
5-1’ 11005.24 | 6782.67 7400 Teor Creek | <t gpm | Gc 900 L L 
$58 14808 89 9795.63 7230 Tevror Creek | 25qpm | KewSs | Red 800 Vv 
bed Hughes 
66 11766.31 5018 04 7880 Terror Creek 1250 
PD-17" | 6170.15 1403292 | 7560 Terror Creek Pond 1100 i 
ad 13053.01 6803 25 7200 Terror Creek | 1 gpm Kim Wetland 675 uv uu 
Ss bed 
Notes 
1. Water 
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Table 3.6-2 
Spring, Seep and Pond Summary - Elk Creek Coal Lease Tract 
Location (GPS date) Drainage Flow Origin Overburden impact Designation 
Rate Wetland Thickness (High, Moderate, | ow’) 
(gpm) (O-Seam) 
Northing | Easting | Elevation 
12408.15 3799180 | 6040 Ek Creek Goes dry Runott 1800 
Pond 
19033 35 36479.85 | 8290 Bear Creek | Perennial | Tw Pond 2400 
Ss bed 
18884 01 35991.13 | @2007 Bear Creek | Perennial | TW Pond 2325 
Ss bed 
1384179 35390.17 | 8000 Fire Min Goesdry | Ot Pond 1700 
16916.19 4022265 | 7612 Ek Creek Perennial | Tw Pond 2150 
Ss bed 
18805 27 4032632 | 7800 Eh Creek Goes dry Runoft 2100 
Pond 
19224 82 3901294 | ease Eh Creek Perennial | TwSs | Pond 2225 
bed Wetlands 
13252 39 4031246 | 79507 Ek Creek Runott 1625 
Pond 
19252 90 4025362 | 8646 Et Creek Goesdry | Ols Pond 2175 
1931432 3554748 | 8190 Bear Creek | Perennial | Tw Pond 2475 
Ss bed 
19902 .57 3521293 | e264 Bear Creek | Goes dry Runott 2500 
Pond 
19263 54 35486.48 | 8125 Bear Creek Perennial | Tw Pond 2450 
Ss bed 
19501 55 39086.52 | 6495 Bear Creek | Perennial | Tw Pond 2300 
Ss bed 
$402.21 3080271 | 7300 North F ork Goes dry Runoft 
Pond 
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Table 3.6-2 
Spring, Seep and Pond Summary - Eix Creek Coal Lease Tract 
Site Location (GPS date) Drainage Flow Origin | Pond or Overburden impect Designation ~~ 
Rete Wetland | Thickness (High, Moderate, Low”) 3 
Northing | Easting | Elevation ALA | ARB | ARC | Ano 
ECSP.15' | 2505424 | ssresco | ress Bear Crock | Perenia | Tw 2500 
Se bed 
ECP.16 1998320 | B77 92 | 7eR3 Beer Cresk | Neverdy | Tw Pong 1800 1] u Vv] 
Sebed | Wetland 
ECSP.17 | 2508107 30831 17 7012 Lone Pine Poem | Tw New Pond 2025 
Uc Ssbec | Wetted 
ECSP-18 | 19008819 | sescoes | vor Sea Creek | Pore | Te Pond 1675 L 7 t 
Ss bed 
ECSP-18 | 1977229 | soses.es | ape: Gee Crock | Poem | To Pans 1475 uv u u i 
Se bed 
ECP 20 91416 «6 seaeea? | Pree North Fork ? Puno 1650 i i 1 i 
Pond ow 
ECSP.21 | 2010027 JOBR2 45 7800 Lone Pine Poem | Te Pond 1625 4 L i 
Cro- Se bed 
ECSP.22 | 251ese8 | cessor: | soos Hubbard Oe 2075 
re 
ECP .23 25350 31 smesec8 | 7710 Lone Pine Goes dry Pumot 2050 
Crees Pond 
ECP 24 19515 87 35901 04 | 81507 Gear Cresk | Goes ay Puno 2525 4 4 L 
Pond 
ECSP.25 | 22785 66 0032 | G50 E® Cres Poowa | Tw Pond 2550 
Se bed 
ECP 28 247082 «| 2019884 | 8100 E& Creek Gows ary Bunt 2475 L i 4 
Pond 
ECP.27 275238 37 30862 60 76355 Ee Crome Gows dry Rum 20% 4 
= © 
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2. From Oxbow Mining Spring Survey and Monitoring Network 


3. impact Designation is a qualitative assessment based on predicted subsidence impacts, preliminary mining plans, and potential mine dewatering and recharge 


n.a. - not applicable 
information trom Hotchkiss Ranches and E'S team unless noted. 


Table 3.6-2 
Spring, Seep and Pond Summary - Elk Creek Coal Lease Tract 
Site Location (GPS date) Drainage Flow Origin | Pond or Overburden impact Designation 
Rete Wetland Thickness (High, Moderate, Low’) 
(gpm) (D-Seam) 
Northing | Easting | Elevation AA | AtlLB | A.C | ALD 
ECSP-28 | 19669.15 2637342 | 8271 Bear Creek mw Wetle 4 1775 L L L 
Ss bed 
BC-1? Elk Creek Mv na H H H H 
Ss 
SP-1? 11176.25 54501.72 Sanborn Pond na 
Creek 
SP-2" 13502.97 54999 94 Sanborn na 
Creek 
SP-3 12776.77 53785.60 Sanborn na. 
Creek 
SP-4 14320.94 54966 21 Sanborn Pond na 
Creek 
SP. 14276.11 54397 37 Sanborn na. 
Creek 
SP-6* 12977.77 55407.05 Sanborn Pond na. 
Creek 
SP-7" 5656 60 48712.42 Sanborn Pond na. 
Creek 
SP-9? 5594 20 46217.00 Sanborn na 
Creek 
SP-10" 6130.77 55977.268 Sanborn Pond na 
Creek 
Notes: 1. Drinking Water Source 
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Current and historic mining in the area have encountered groundwater in the coal seams and 
adjacent strata. See Figure 3, Historic Coal Mines and Federal Coal Lease Locations, for 
current and historic mine locations. The Bowie No. 2 Mine is developed in the D seam and 
reports inflows of less than 1 gpm (Bowie, 1998). The D seam in this area is above 
outcrop/subcrop with local streams. 


The Sanborn Creek Mine is developed in the B and C seams with average inflows of 100 gpm 
and peak flows of 250 gpm near fractured zones. This mine is situated below the 
outcrop/subcrop of the North Fork of the Gunnison River. 








The Oliver Mine was developed in the D seam mostly above the outcrop/subcrop with Elk 
Creek. Historic information indicates mostly dry conditions with inflows ranging from 0 to 6 gpm 
(Oxbow, 1999). 


Seeps and springs issue from coal seam outcrops, particularly on the north and east sides of 
local drainages. The most notable site is located in middie Hubbard Creek drainage where 
springs and seeps from the D seam outcrops create a marshy area. 


Increased groundwater flow potential is expected near fault and fractured zones in all of the 
water-bearing strata of the area. However, little information is currently available to confirm 
this, except where mining operations have crossed fault zones. As stated above, the Sanborn 
Creek Mine experienced peak infiow rates about 2.5 times greater than average rates when 
crossing faulted zones (Oxbow, 1999). The Bowie mines have been typically dry, even in 
fractured terrain. 


3.6.2.3 Groundwater Quality 


Bowie and Oxbow have collected groundwater quality data for the past several years. Bowie 
has long term data from monitoring wells and springs at the Bowie No. 1 Mine, on the west side 
of Terror Creek. Bowie has also collected baseline data from numerous springs and wells near 
the Bowie No. 2 Mine and within the Iron Point Coal Lease Tract. 


Oxbow has collected limited baseline data on groundwater quality from their current fee areas 
for the Sanborn Creek Mine. Baseline data is not available from the Elk Creek Lease Tract 
area. 


For the purpose of this document, the water quality data from the Sanborn Creek monitoring 
sites are assumed to be similar to the Elk Creek Lease Tract. It is important to note that the 
Oxbow and Bowie laboratory water quality parameters are slightly different and that the 
groundwater quality discussions vary accordingly. 


A summary of water quality data is presented in Table 3.6-3, Selected Water Quality Summary 
- Springs, Alluvial Wells, Drill Holes. Locations of the monitoring sites are shown on Figure 19, 
Groundwater Hydrology. The following discussion considers average water quality data and 
parameters that exceed federal primary and secondary drinking water standards (USEPA, 
1994). 


lron Point Exploration License Area and Coal Lease Tract - The groundwater quality in the 
lron Point Coal Lease Tract and Iron Point Exploration License area varies depending on the 
geologic unit. The water quality from the alluvial monitoring wells located in the drainages 
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T 
Selected Water Quality ~a = Alluvial Wells, Drill Holes 
Bicarbonate al | esas a | cost [von | tse — | meemen Ge GB 
(0) (0) (0) m (0) (0) 

wow onmyoacion [ae [oe [aw les | ur [omw J les | Te 
tron Point - Springs 
8-16 
No. of 5 5 5 5 5 5 5 5 5 5 5 5 
Samples 
Minimum 107 05 140 5 0.03 162 003 0.01 32 0.0025 105 0.005 
Maximum 159 5 190 12 0.17 35.1 0.49 0.02 65 0017 162 0.02 
Average 129.4 19 164 64 0074 28 66 0.148 0014 534 0 0061 15.44 0.012 
Standard 20 5499 1.6166 24.086 | 3.1305 0 0586 6.537 0.1965 | 0.00548 | 1.2915 0 00628 3.0713 0.0076 
Demation 
8-17 
No. of 4 a A 4 4 4 4 4 4 4 4 4 
Sampies 
Minium 266 2 300 20 0.1 42 0.1 0.01 175 0.0025 383 0 005 
Maximum | 298 3 380 Kf) 5 42 55 6.08 0.02 19 0094 62.7 004 
Average 280 25 25 3425 | 275 25175 50.32 2.7975 | 0.0175 18.05 0.03787 477 0 0237 
Standard 13.376 0.5774 35 5 2.6673 5.763 2.9769 0.005 0.6557 0.04175 10 67 00149 
Deviation 
$33.2 
No. of 3 3 3 3 3 3 3 3 3 3 3 3 
Samptes 
Minwnum 216 2 260 Kt) 0.1 29.1 004 0.02 65 0.0025 0 0025 593 0 005 
Maximum | 272 A 340 60 0.64 429 0.52 0.1 92 0.013 75.7 0.02 
Average 244 333 2 6667 306.7 | 43.3333 | 0.3067 38.27 0.2533 | 0.04667 | 6.1667 0.00717 679 0.0117 
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Table 3.6-3 
Selected Water Quality Summary - Springs, Alluvial Wells, Drill Holes 
Bicarbonate Chioride | TOS Sulfate | Aluminum | Cesicium tron (T) | Lead Magnesium Manganese Sodtum Zinc 
(0) (D) (0) (") (0) (D) 

Water Quality Std (Mg/) 250 500 250 02 03 0.015 0.05 5 
Standard 27.0247 1.1547 4163 15.2753 | 0.2914 7939 0.2444 0.04619 | 1.4572 0.00535 8 2292 0.0076 
Deviation 
834-9 
No. of 3 3 3 3 3 3 3 3 3 3 3 3 
Samples 
Mingmnum 250 7 400 90 0.11 49.4 0.09 0.02 12.1 0.0025 764 0 005 
Maximum | 290 9 460 100 25.5 752 278 0.1 182 0 545 665 011 
Average 275.333 7 6667 426.7 | 93.3333 | 8.6033 60.47 93367 | 0.04067 | 146 0.18617 60.733 004 
Standard 22.0303 1.1547 30.55 5.7735 14.633 13.29 15.99 0.04619 | 3.1953 0.31079 5.2033 0 0606 
Deviation 
SP34-2 
No. of 3 3 3 3 3 3 3 3 3 3 3 3 
Samples 
Minkmum | 48 05 90 5 0.09 11 0.08 0.02 3.7 0 0025 34 0.005 
Maximum | 265 A 320 50 092 405 0.76 002 B84 0041 81 001 
Average 184 2.6333 236.7 | 31.6667 | 0.4733 29.13 04333 | 0.02 67 0.0185 48.733 0 0083 
Standard 116.495 2.0207 1274 | 23.6291 | 0.4186 15.79 03408 10 2 6058 0 02008 40 416 0.0029 
Deviation 
iron Point - Alluvial Wells 
AwW.1 
No of 7 7 7 7 1 1 7 1 2 7 1 1 
Samples 
monn | as [2 ___| so [seo [oss [mw [ow om Tam [ows fos fom 
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Table 3.6-3 
Selected Water Quality Summary - Springs, Alluvial Wells, Drill Holes 
Bicarbonate Chloride | TOS Sulfate | Aluminum | Caictum trom (T) | Lead Magnesium Manganese Sodium Zinc 
(D) (D) (D) i] (D) (D) 

Water Quality Std (Mg) 250 500 250 02 a3 0.015 005 5 
Maximum | 657 79 8710 6330 033 126 169 002 543 016 686 0.03 
Average 561 286 58 5820 4087.14 1033 126 0.7357 | 002 3715 0 039 886 003 
Standard | 69.6064 16.533 2365 | 2313.73 | 0 0 04699 | 0 2425 0 056586 0 0 
Deviation 
AW-3 
No of 7 7 7 7 1 1 7 1 1 7 1 1 
Samples 
Minenum 615 46 1750 760 04 206 078 0.02 176 0.051 233 003 
Maxirnurmn 1100 136 2440 960 04 206 275 002 176 0.14 233 003 
Average 817.143 86 286 2187 667.143 [| 04 206 12664 | 002 176 0.10414 233 003 
Standard 202 92 38 504 2322 | 655017 | 0 0 8 7624 0 0 0 02042 0 0 
Deviation 
AW-4 
No. of 7 7 7 7 1 1 7 1 1 7 1 ' 
Sampies 
Miragmum 609 49 3810 2120 0.12 327 0.1 002 227 0.163 430 003 
Maximum 790 63 5330 3220 0.12 327 045 0 02 227 121 490 003 
Average 679 55 429 4517 2501.43 | 0.12 327 02514 062 227 0 61686 490 003 
Standard 79.7433 5.0615 6314 412247 10 0 0.1345 0 0 0 36248 0 0 
Deviation 
AWS 
No of | 7 | 7 7 7 1 1 7 1 1 7 1 1 
Campies 
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Selected Water Quality Summary - Springs, Alluvial Wells, Drill Holes 


























































































































Bicarbonate | Chloride | TDS | Suttste | Atuminum | Caichum | won | Leas Magnestum | Manganese | Sodium | Zinc 
(0; (0) (D) m (0) (D) 

Water Quality Sid. (igh | 250 so ja 8 jos 03 | ats 008 5 
Minenurmn 566 2 5380 18640 008 317 01 004 635 0 009 525 005 
Maximum 768 52 6690 4550 008 317 047 004 635 002 525 00 
Average 702.143 38.571 5931 351429 | 008 317 0.2871 004 635 001343 $25 005 
Standard | 65.7309 a7oi2 | 4a | esses | 0 0 01451 | o : 0 00395 0 0 
Deviation 
awe 
No of 7 7 7 7 1 1 7 1 1 7 1 1 
Sampies 
Minimum 2768 71 3640 1740 104 257 024 002 320 0015 497 004 
Maximum | 366 120 4360 2510 104 257 103 0 02 320 om 497 004 
Average | 352.571 eoes7 | s073 | 2008.71 | 1.06 257 osses |ooe | s20 0 13286 497 0.04 
Standard 37.1701 19.222 2832 | 276.276 0 0 0.3264 10 0 0 09839 0 0 
Deviation 
tron Point - Drill Holes 
DH15 
No. of 6 8 6 3 0 0 4 0 0 a 0 0 
Sampies 
Minenum 4a) 23 1140 5 0 0 0.17 0 0 0 0025 0 0 
Maximum 1200 26 1270 4) 0 0 093 0 0 0 028 0 0 
Average | 1016.38 20875) «ff 1191 | 1833) Jo 0 04% | 0 0 0.01108 0 0 
Standard 237 558 18077 40 16 13.67 0 0 02758 0 0 000766 0 0 
Deviation 
























































6664 


€ veidey> 





L6-¢ Beg 
















































































TEE 














96-¢ Bey 


wed me 






















































































666) eqQuejdes 














MOUS j2edUs /ELUOUIUOHAUZ YeIG 80D 4104 YON 
























































































































































Table 3.6-3 
Selected Water Quality Summary - Springs, Alluvial Wells, Drill Holes 
| Bicarbonate Chloride Tos Sultate Ajuminum Caictum ron (T) | Lead Magnesium Manganese Sodium Zinc 
(D) (D) (D) ") (D) (D) 
Water Quality Std. (Mg/l) 250 500 250 02 03 0.015 0.05 5 
Standard 15.5374 1.1476 31.05 | 560486 [0 0 0.6497 0 0 0.01237 0 0 
— 
No. of 8 8 8 8 0 0 8 0 0 8 0 0 
Samples 
Minimum 545 16 780 190 0 6 03 0 0 0.057 0 0 
Maximum {| 603 20 900 260 0 0 25.5 0 0 0.313 0 0 
Average 576.375 18.375 6413 | 216875 | 0 0 10 806 0 0 0.15775 0 0 
Standard 20.7911 1.4079 4257 | 24.0442 0 0 9.2314 0 0 0.10497 00 
Deviation 
DH-49 
No. of 6 8 8 8 0 0 8 0 0 8 0 0 
Sampies 
Minémum 496 14 700 180 0 0 02 0 0 0.0025 0 0 
Maximum 1540 20 2540 690 0 0 478 0 0 0.738 0 0 
Average 864 625 16 625 1385 363.25 0 0 11.595 0 0 0.18769 0 0 
Standard 433.054 2.2638 762.1 196.451 0 0 17.554 0 0 0.25408 0 0 
Deviation 
ELK CREEK 
Bs! 
No. of he | | 3 |» | ” 29 5 ie 29 
Samples 
Minimum }o rc | 302 los | 09 | 1.60 0.06 .. 120 | 0.0025 
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Table 3.6-3 
Selected Water Quality Summary - Springs, Alluvial Wells, Drill Holes 
Bicarbonate Chioride | TDS Sultate Caichum tron (T) | Lead Magnesium Manganese Sodtum Zinc 
(0) (D) Ub (D) (D) 

Water Quality Std. (Mg/) 250 500 250 03 6.015 0.05 5 
Maximum | 3380 446 4890 820 49 176 29 1929 0.69 
Average 971.59 130.93 1343 58.7634 11.45 34 46 421 10.32 503.97 0.13 
Standard 627.47 122.07 1075 154.46 10.78 40.65 62 0.14 421.21 19 
Deviaition 
H-10" 
No. of 35 35 36 35 35 % 35 5 35 35 
Samples 
Minimurn ¥40 4 2688 1 0.003 0.22 9 0.03 960 0 
Maximum 2920 1070 4780 1140 116 39 42 0.16 1780 0.415 
Average 2320.31 309 94 2963 94.17 14.53 8.39 7 0.10 1183.4 0.096 
Standard 480 33 153.35 350.3 | 275.02 24.76 747 10.1 0.06 160.09 0.12 
Geviation 
EC-1' 
No. of 9 11 11 11 1 1 1 11 
Sampies 
Minimum | 73.2 0.0005 0.45 375 5E-04 0.224 0.001 0 0005 0.0005 
Maximum | 576.28 20 800 145 736 3.55 22 08 160 0 696 
Average 434 85 8.67 503.6 | 60.55 37.06 0.99 14.44 110.47 0.07 
Standard 163.89 6.93 227.1 | 30.89 26 99 1.1? 6.42 56.08 21 
Deviation 
Sc-1 
No. of 22 23 23 22 22 23 22 8 22 22 
Samples 
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Table 3.6-3 
Selected Water Quality Summary - Springs, Alluvial Wells, Drili Holes 
| Bicarbonate | Chloride | TDS | Suttete | Aluminum | Caiclum | won | Lead Magnesium | Manganese | Sodium | Zinc 
0) ©) (0) m 0) () 

Water Quality Sid. (gt) | 250 soo |2s0 | a2 03 =| ors 008 5 
Minémum 1452 1175 2330 1 172 029 -- 6 OOote 2220 0 005 
Maoormurn 4033 6580 11373 | 68 61 155 20 0 26 4200 48 
Average | 2880.55 34056 | etss | 1954 25.11 4.2065 115 0.1075 32277 | 03956 
Standard 606 535 1165.9 1934 23.653 9.011 3.7737 2.3995 0.07563 535 75 1.0067 
Deviation 
8C-2' 
Noot | 22 22 22 «| 22 23 22 22 ‘ 2 22 
Sampies 
Minium 0 150 720 2 1 005 05 0.005 209 0.0025 
Maximum | 3841 8800 15290 | 100 326 139 35 0.104 5320 01 
Average 1964.77 4607.7 10815 | 43.3162 22 89 3.2791 7.8227 0.02475 4057 2 0 0294 
Standard | 1315.74 29046 | 3579 | 30.3054 6806 | 3.548 7 2219 0 0303 1292 00321 
Deviation 
one 
Noo | 23 23 Pa 2 24 23 10 23 a 
Samples 
Minimum 33% 6 408 14 465 027 17 0.1 116 0 0025 
Maximum 567 117 1044 412 80 672 43 035 241 033 
Average 451 25.61 651 133.09 57.82 17.29 239 0.21 157 48 004 
Standard | 64.2499 26.903 | 1427 | 100308 11.25 =| 14.548 8 0599 0.0841 32433 | oo71s 
Deviation 
Wote: 1. Data for this station should be considered preliminary i has been provided by Oxbow, but has not been verified agains! laboratory resus 
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below the Bowie No. 2 Mine (B Gulch and C Guich) is calcium sulfate type. Water quality is 
poor with high concentrations of TDS, alurninum, iron, sulfate, and manganese. An alluvial 
monitoring well installed in the Freeman Guich (DH-34C) has calcium bicarbonate type water 
with high concentrations of iron. The groundwater quality of the alluvial wells is similar to the 
surface water quality in the respective drainages indicating a connectivity between ground and 
surface water. The high sulfate concentration in ground and surface water of the mine 
drainages, B Guich and C Gulch, indicate impacts from past mining activity. Historic waste coal 
materials and mine portals are located in the 8 and C quiches below the Bowie No. 2 Mine 
(personal communication with Greg Hunt, Bowie). Seepage from these sites likely impacts the 
TDS, sulfate, iron and manganese concentrations in the surface water and associated shallow 
groundwater. 


Other monitoring wells are installed in the D coal seam overburden, D coal seam, and Rollins 
Sandstone. Two wells (DH-39 and 49) are installed in the overburden directly above the D 
seam. The water quality of these wells is sodium/caicium bicarbonate type with high 
concentrations of TDS, iron, sulfate, and manganese. The water quality from the well installed 
in the Rollins Sandstone (DH-34B) is sodium bicarbonate type with high concentrations of TDS, 
sulfate, iron and chioride. Water quality from wells installed in the D coal seam is sodium 
bicarbonate and sodium sulfate type with high concentrations of TDS, sulfate, iron, and 
manganese. 








Spring water quality is similar throughout the area and is calcium/sodium bicarbonate type and 
typically with high concentrations of aluminum, iron, and manganese. Several springs had lead 
concentrations slightly above laboratory detection limits. Spring S-18 was the only site with 
sodium sulfate type water. 


Elk Creek Coal Lease Tract - Site specific groundwater quality information is not available for 
the Elk Creek Coal Lease Tract area. The following discussion is bused on groundwater quality 
data from the Sanborn Creek Mine area (Oxbow, 1999). It is assumed that the groundwater 
quality in the Sanborn Creek Mine area is similar to the Elk Creek Coal Lease Tract. 


Monitoring sites include wells, springs and mine discharge. Groundwater zones are separated 
by geologic units including alluvial/colluvial, perched (clastic beds and coal seams in the 
Wasatch and Mesa Verde formations), D coal seam, B coal seam, and Rollins Sandstone. The 
alluvial/colluvial groundwater is collected fromm the Oxbow infiltration field installed in the North 
Fork of the Gunnison River alluvium. The groundwater from this site is caicium sulfate type with 
low concentrations of trace constituents. Generally, the quality of the alluvial/coliuvial 
groundwater is good and suitable for domestic use with only minimal treatment (chiorination). 


The perched water quality data is derived from eleven springs (EC * ©“ * through 7, and SP-9 
through 11), and two monitoring wells (TC-1, and TC-2). The perciie:. «ater quality is generally 
calcium sulfate to sodium bicarbonate type with moderately high concentrations of TDS, iron, 
and manganese. 


Two wells (SC-3 and EC-6) and the Oliver Mine discharge spring are used to monitor D coal 
seam water quality. Water quality from the D coal seam is sodium bicarbonate type with high 
concentrations of TDS, iron, and manganese and sometimes sulfate. Water quality from wells 
(B-6 and H-10) installed in the historic Somerset Mine workings (B seam) and mine water inflow 
sites (MWM-1, MWS-A through D) is sodium bicarbonate type with high concentrations of TDS, 
iron, manganese, and sometimes chioride and sulfate. 
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The water quality from the two wells installed in the Rollins Sandstone (SC-1and SC-2) is 
sodium bicarbonate type with high concentrations of TDS, iron and manganese. 





3624 Seasonal Trends in Groundwater Quality 


lron Point Exploration License Area and Coal Lease Tract - Review of Bowie water quality 
data from monitoring wells and springs does not reveal any general seasonal trends in 
groundwater quality at the study area. This is likely due to the relatively short period of record 
for most sampling sites. Alluvial well data has been collected quarterly since 1997. Bedrock 
monitoring well data has been collected since 1995, and spring data has been collected 
sporadically since late 1997. Seasonal groundwater quality trends will likely become more 
defined when more consistent water quality data becomes available. Typically, seasonal trends 
include increased concentrations of TDS and dissolved constituents and high groundwater 
leveis in the spring. 








Elk Creek Coal Lease Tract - No site specific groundwater quality data is available for the Elk 
Creek Lease Tract. 


3.6.2.5 influence of Past and Current Activities on Groundwater Quality 


lron Point Exploration License Area and Coal Lease Tract - Past and current mining 
activities have affected groundwater quantity and quality. Current mining activities at the Bowie 
No. 2 Mine do not utilize any groundwater for operations. Fresh water for the operation comes 
from the Deertrail Ditch. The Bowie No. 1 and No. 2 mines are essentially dry, and dewatering 
has not been necessary. As a result, there have not been any impacts to groundwater due to 
water consumption or dewatering activities. 


Historic mining activities at the King Mine in the drainages below the Bowie No. 2 Mine have 
apparently impacted the local alluvial groundwater quality. Two mine portals and associated 
coal fines/waste are located in the A and B/C Guiches. Seepage from these sites has caused 
high sulfate and other trace constituent levels in groundwater at the down gradient alluvial 
monitoring welis (AW-1, 3, 4, 5, and 6). No other impacts have been noted in this area. 





Past and current activities other than mining have affected groundwater quality. Livestock 
grazing causes minor impacts to springs and seeps due to erosion and sedimentation and 
water quality, (i.e. fecal coliform). Unauthorized off-road vehicle use also causes erosion and 
wells have had limited impact on groundwater quantity. Rural septic systems may impact local 
groundwater quality. 


Elk Creek Coal Lease Tract - Due to the lack of groundwater monitoring at the Elk Creek Coal 
Lease Tract, impacts due to past and current mining activities are difficull to analyze. The Biuve 
Ribbon Mine, located in Hubbard Creek, has been abandoned and reclaimed. Surface water 
Quality in Hubbard Creek has not been adversely impacted (see Section 3.5, Surface Water) 
due to the historic Blue Ribbon Mine operations. As a result, it is not believed that groundwater 
Quality has been impacted. A field survey of the site did not show any mining related impacts to 
the Hubbard Creek drainage. Mine discharge from the abandoned Oliver Mine (SP-8) and the 
Hawks Nest Mine (SP-11) is fair to good quality with somewhat elevated levels of TDS, iron, 
and manganese. These mines are located east of the Elk Creek Coal Lease Tract. See Figure 
3, Historic Coal mines and Federal Coal Lease Locations. 
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The active Sanborn Creek Mine has been storing discharge mine water in sumps in the B and 
C coal seams since 1992. The B and C seams were dry during active mining. Water quality 
to reduce TDS concentrations (Oxbow, 1996). There may be some seepage from the storage 
sumps down dip in the coal horizon or to adjacent bedrock units; however the quality of the 
seepage is fair to good, and seepage rates are likely very small. The West Elk Mine, located 
south of the Elk Creek Coal Lease Tract, operates under an NPDES discharge permit with strict 
effivent quality standards. There are no known impacts to groundwater quality due to these 
operations. 


36.2.6 Groundwater Use 





Water rights and well records from the Colorado Division of Water Resources were reviewed for 
the area of the proposed coal lease tracts, exploration license area, and areas extending about 
1 mile outside of these boundaries. Sites located within or west of Hubbard Creek were 
considered in the iron Po'n! Coal Lease Tract and Exploration License area. Those east of 
Hubbard Creek are considered in the Elk Creek Coal Lease Tract area. A summary of the 
groundwater rights and wells is presented in Table 3.5-3, Water Rights Summary for Weils, 
Springs and Surface Water, (see Section 3.5, Surface Water Hydrology). Locations of the 
water rights are shown on Figure 18, Water Rights. 


iron Point Exploration License Area and Coal Lease Tract - There are five adjudicated 
water rights associated with springs in the ron Point Coal Lease Tract and Exploration License 
area. Four adjudicated water rights are on private surface (J&M Spring and Pipeline 1- 4) and 
one is on BLM surface (J&B Spring and Pipeline 5). These sites are used for stock watering 
purposes. 


Six adjudicated water rights associated with wells are located in or around the iron Point Coal 
Lease Tract and exploration license area. Ali but the Biue Ribbon well are located along the 
North Fork of the Gunnison Fiver and are apparently installed in saturated alluvium. The Biue 
Ribbon well is located in Hubbard Creek adjacent to the historic Blue Ribbon Mine. This well is 
installed in the alluvium of Hubbard Creek and has not been in use since the Biue Ribbon Mine 
was closed. 


The King Ciay well is located on the West Fork Terror Creek. This shallow well is installed in 
the alluvium along West Fork Terror Creek and is for domestic use. The Peggy Seabioom weil 
is located on the East Fork Terror Creek, about a mile west of Terror Creek Reservoir. This 

shallow well is installed in the alluvium along East Fork Terror Creek and is for domestic use. 


Elk Creek Coal Lease Tract - There are no adjudicated water rights associated with springs in 
the Elk Creek Lease Tract area. 


Two adjudicated water rights associated with wells are located near the Elk Creek Coal Lease 
Tract (Bear No. 1 and Somerset Mine wells). These wells are located along the North Fork of 
the Gunnison River and are apparently installed in saturated alluvium. All other active 
registered wells without water rights are used only for monitoring. 
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363 Environmental Consequences 


363.1 Summary 


Coal mine development in the iron Point and Elk Creek Coal Lease Tracts and exploration 
activities on the iron Point Exploration License area could potentially result in some impacts to 
area groundwater resources. 


Longwaill mining causes bedrock fracturing and land subsidence above longwall panels. By 
potentially providing pathways for groundwater to move downward toward the mined horizon, 
fracturing and subsidence may divert water from saturated horizons and surface water bodies 
above and adjacent to caved areas. impacts to groundwater systems may potentially result in 
the decrease in natural discharge rates from springs and seeps or change water levels and 
yields in area wells. Some effects could be as follows: 





» Mining would dewater the coal horizon and water-saturated horizons immediately 
above and below the coal horizon. 


» Degradation of water quality when groundwater flows through active or abandoned 
mine workings. 


* Transbasin diversion of groundwater resulting from dewatering of the coal seam. 


» Water rights could be affected if area spring flows and associated pond levels and 
well water levels are diminished. 


» increased sedimentation of area springs from construction and use of surface 
facilities (exploration drill pads and associated access roads). 
» Accidental fuel or solvent spilis could impact shaillow groundwater locally. 


The criteria for significant impacts refer to adverse impacts to the quality or quantity of 
groundwater utilized for important uses, such as domestic water supply, livestock watering, 
springs that recharge wetiand/riparian areas or support wildlife habitat, and natural resource 
values. 








tt is important to note that subsidence induced impacts to groundwater resources were 
calculated from the reasonably foreseeable development scenarios and generalized overburden 
Strata characteristics for the Iron Point and Elk Creek Coal Lease Tracts. It was also assumed 
that coal would be extracted to the limits of the lease tract boundaries using longwall mining. 
Actual mining plans could be different. 





Exploration activities should not noticeably impact groundwater resources. The strata are not 
uniformly saturated, so there is little concern for inter-aquifer communication. The drill holes 
would be small diameter and would have iittie disturbance to the strata. 


36.3.2 Effects of Alternative A (No-Action) 
Direct Effects - Under this alternative, the coal lease tracts would not be offered for lease, and 


mine development would not occur. As a resull, there would be no mining related impacts to 
groundwater resources in the iron Point and Elk Creek Coa! Lease Tracts or from exploration 
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activities in the Iron Point exploration license area. Existing impacts to groundwater from past 
and current land uses would continue. 








The Bowie No. 2 Mine and Sanborn Creek Mine would continue to operate under their current 
permits. The Bowie No. 2 Mine would develop north and east to the proposed Iron Point Coal 
Lease Tract boundary. As a result of this development, there is potential for subsidence related 
impacts to groundwater resources. Several seasonal springs in this area could be impacted, 
including S-8 and S-13 (see Figure 14, Subsidence Potential Map). The Bowie No. 2 Mine is 
expected to be dry, and no impacts to groundwater resources from dewatering are expected. 


where groundwater is diverted from its natural drainage pattern to the North Fork of the 
Gunnison River. 


gradient of the Elk Creek Coal Lease Tract that would be affected by any possible groundwater 
degradation. 


3.6.3.3 Effects Common to All Action Alternatives 


Subsidence induced impacts to groundwater resources are primarily related to the break angie. 
The break angle defines the zone of maximum tensile strain above a mining panel. Most 
subsidence induced cracks in the overburden and at the surface occur in the zone of maximum 
tensile strain. Subsidence induced impacts to groundwater resources are rated as very low to 
low, low to moderate, moderate to high, and high to very high. In general, subsidence impacts 
are considered high with overburden thickness less than 500 feet, moderate with overburden 
between 500 and 1,000 feet thick, moderate to low with overburden between 1,000 and 1.500 
feet thick, and low to very low with thickness above 1,500 feet. Figure 14, Subsidence Potential 
Map, illustrates the potential zones of mining induced subsidence impacts to water resources. 
Two areas of high to moderate impacts have been identified for the Hubbard Creek and Terror 
Creek drainages. 
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Direct Effects - iron Point Exploration License Area and Coal Lease Tract - Under 
Atternatives B, C, and D, the iron Point Expioration License area wouid be granted and the iron 
Point Coal Lease Tract would be offered for competitive leasing. 





Completion of the exploration drilling program is not expected to cause impacts to groundwater 
resources. 


Longwail mining development of the iron Point Coal Lease Tract would induce subsidence of 
the overtying ground surface. The extent, severity, and potential impact to water resources due 
to subsidence is dependent on the thickness, corn osition, and geotechnical properties of the 
overburden, thickness of the mined coal, and mining plans. Mining would also result in 
dewatering of saturated zones of the mined horizon. Mined areas would likely refill with water 
to approximate pre-mining levels after mining operations cease which could impact 
groundwater quality. 


Subsidence could potentially disrupt or alter springs, seeps, ponds, and change local 
groundwater levels directly above the underground mine and within the angie of draw. The only 
areas within the coal lease tract with a high to moderate potential for impacts are Hubbard 
Creek and Terror Creek. See Figure 14, Subsidence Potential Map. 


The D coal seam outcrop in the Hubbard Creek drainage is saturated. Seeps and springs from 
the outcrop create a marsh in the valley floor near the historic (now abandoned) Blue Ribbon 
Mine. Mining of the D coal seam would Gewater this zone and may temporarily dry the strata, 
spnings. and seeps. 


After mining, the eastern section of the mine wouid fill with groundwater to about pre-mining 
levels. The groundwater would be exposed to collapsed and abandoned mine workings, and 
the quality of the water may be impacted. The most likely impact would be an increased 
concentration of TDS, iron, manganese, and possibly sulfate. This would impact the water 
Quality of the springs and seeps issuing from the D coal sear outcrop. 


No groundwater rights are located in the areas of potential impacts. However, water rights 
associated with seeps and springs are considered surface water rights, and are discussed in 
Section 3.5, Surface Water Hydrology. 


Direct Effects - Elk Creek Coal Lease Tract - Small areas in the southern portion of the Elk 
Creek Coal Lease Tract along the east side of Hubbard Creek and in Bear Creek have a high to 
moderate potential for subsidence induced impacts to water resources (Figure 14, Subsidence 
Potential Map). Most of the Elk Creek Coal Lease Tract has overburden thickness between 
1,500 and 2,500 feet with low to very low poteritial for impacts. 


it is believed that the D coal seam is saturated throughout most of the Elk Creek Coal Lease 
Tract. Mining would require Gewatering of this zone. Mine water would likely be stored in 
sumps located in abandoned mine workings, treated if necessary, and discharged to the North 
Fork of the Gunnison River at a permitted outtall site. Mine discharge water quality would have 
to Meet permitted effiuent requirements. Mine dewatering and discharge may represent a 
transbasinal diversion of groundwater since the discharge point for the D coal seam 
groundwater is northeast of the North Fork of the Gunnison River drainage area. The 
estimated mine water discharge volume has not been determined. 
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After mining, the mine voids would fill with groundwater to about pre-mining levels. The 
groundwater would be exposed to collapsed and abandoned mine workings, and the quality of 
the water may be impacted. The most likely impact would be an increased concentration of 
TDS, iron, manganese, and possibly sulfate. The groundwater flow direction in the D coal 
seem horizon is to the northeast, beneath Grand Mesa. There are no ‘nown wells or springs 
down-gradient of the Elk Creek Coal Lease Tract that would be affected by any possible 
groundwater degradation. 


Petroleum, oils, and lubricants are regularly used in mining operations. These materials may 
Gegrade discharge water quailty if they are mishandled or abandoned underground and 
exposed to water passing through the mine. Any toxic or hazardous materiais which are used 
underground should be removed from the mine prior to closure. It is assurned for this analysis 
that mining equipment would also not be abandoned uncerground. 


No groundwater rights are located in the areas of potential impacts. However, water rights 
associated with seeps and springs are considered surface water rights, and are discussed in 
Section 3.5, Surface Water Hydrology. 








indirect Effects - The potential for indirect groundwater impacts in the study area is expected 
to be minimal. if mine employees choose to live in rural areas, private domestic wells would be 
Grilled and septic systems would be installed. Appropriate state and county regulations would 

have to be followed, minimizing impacts to groundwater quantity and quality. 


Methane release from coal mines would not be expected to impact domestic water wells, 
particularly in Garvin Mesa because the wells are below the coal seams to be mined. in the 
Garvin Mesa area, the coal has eroded away and does not have any contact with water below 
the outcrop of the Rollins Sandstone. The Rollins Sandstone is approximately 120 feet above 


Garvin Mesa. 

Cumulative Effects - Mining at the Sanborn Creek and West Elk mines is currently dewatering 
coal bearing zones in the Mese ‘ “ormation. Mining in the iron Point and Elk Creek Coal 
Lease Tracts would continue tc .« the D coal seam zone of the Mesa Verde Formation. 


There may be a cumulative impacto: ater quality in the coal bearing zones of the Mesa 
Verde Formation. After mining ceases, mine voids wouid partially or completety fill with water 
and groundwater quality may be adversely impacted. This would add to water quaiity impacts 
from historic mines and when active mines are abandoned. It should be noted that the historic 
Hawks Nest and Oliver mines have had minimal impact to groundwater quality with elevated 
concentrations of TDS, iron, and manganese (Oxbow, 1999). 


36.3.4 Effects of Alternative B 


Compietion of the exploration drilling program is not expected to cause impacts to groundwater 
resources. 


Longwail mining development in the D coal seam of the iron Point Coal Lease Tract would 
induce subsidence of the overlying ground surface and ternporarily dewater the strata adjacent 
to the D coal seam. After mining, the D coal seam zone would likely flood to approximate pre- 


mining levels which could impact groundwater quality. 
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The southeast corner of the lease tract in the Hubbard Creek drainage is located in an area of 
high potential subsidence impacts with overburden thic«ness less than 500 feet. Nine seasonal 
springs are located in this aree (S2-2, 3, 4, 5, 6, 7, 8 and S34-20, 21, and 24) and would likely 
be impacted. No perennial springs are located in this crea. 





Portions of Terror Creek would be subsided under this alternative, however, there are no 
springs identified in the high to very high subsidence zone in Terror Creek (see Figure 14, 
Subsidence Potential Map). Given the low overburden present, subsidence fracturing could 
interrupt groundwater seepage entering the drainages from saturated colluvial and alluvial 
material in the drainage bottoms. 









Small areas in the southern portion of the Elk Creek Coal Lease Tract along the east side of 
Hubbard Creek and in Bear Creek have high to moderate potential for subsidence induced 
impacts to water resources. No known groundwater resources are located in these areas, and 
no impacts are anticipated. Most of the Elk Creek Tract has overburden thickness between 
1,000 and 2,500 feet which would have moderate to very low potential for subsidence impacts. 





Dewatering impacts and water quality impacts for Aternative B would be the same as those 
discussed in Section 3.6.5.3, Effects Common to All Action Alternatives. 


36.3.5 Effects of Alternative © 


Atternative C allows for multiple sear mining (B and D seams) in the Iron Point Coal Lease 
Tract with minor lease boundary adjustments. 


Multiple sear mining would have a cumulative effect in regards to subsidence. (See Appendix 
K, Subsidence Evaluation.) The subsidence impacts evaluation caiculates that maximum 
vertical displacement would be equal to the sum of the potential displacernents from mining 
individual seams. The potential subsidence impacts to groundwater resources would 
essentially be the sarne as Gescribed for Alternative B due the great overburden thickness 
relative to the total mined thickness. 


The expanded iron Point Coal Lease area in Terror Creek is in a high potential subsidence area 
with overburden thickness of about 500 feet. Spring 5-2 is located in this area and could be 


impacted during mining operations. 


it ts believed that the 6 coal sear horizon is largely unsaturated in the iron Point Lease Tract. 
As @ resull, active mine dewatering would not be necessary, and there would be no associated 
impacts. Post-mine flooding of the B coal seam is not expected because this horizon is 


naturally unsaturated. No additional groundwater quantity or quality impacts are expected apart 
from those described for Alternative B. 


Direct impacts for the Ek Creek Coal Lease Tract in Attiernative C would be the same as 
described in Section 3.6.5.4, Effects of Atternative B. 


36.3.6 Effects of Alternative 0 
Ahernative D allows for multiple searn mining (B and D seams) in the iron Point Coal Lease 


Tract but with no subsidence impacts to Terror Creek and Hubbard Creek. Although the impact 
potential to these areas is expected to be very low as addressed in Appendix K. Subsidence 
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Evaluation, extra precautions would be required to eliminate any subsidence impacts to Terror 
Creek and Hubbard Creek. Other direct impacts to groundwater resources in Alternative D 
would be less because Terror and Hubbard creeks would not be subsided. There would be no 
effects to shallow groundwater in the drainage bottoms. 

3.6.4 Possible Mitigation and Monitoring 


3.6.4.1 iron Point Exploration License Area 








The Iron Point exploration activities are not expected to have any impact on groundwater 
resources. As a result, only site-specific monitoring measures would be required. A spring and 
seep inventory would be conducted in any corridors of the exploration area that would have 
new roads and drill pads. Field water quality and flow would be measured at any identified 
spring. Access roads and drill pads sites should be located to avoid spring and seep areas. 
See Appendix ! Forest Service Stipulations - iron Point Coal Lease Tract, and Appendix J, 
Forest Service stipulations - Elk Creek Coal Lease Tract. After the exploration activities are 
completed, the spring sites should be revisited and any changes should be recorded. 


36.4.2 tron Point Coal Lease Tract 


Mining the iron Point Coal Lease Tract wouid likely result in some subsidence induced impacts 
to groundwater resources. The Hubbard Creek drainage area has a high potential to be 
impacted. This includes the possible drying or flow change in springs and seeps in the main 
drainage and nearby tributary drainages All of these springs are seasonal and typically flow 
during the spring and early summer months. The impacts to these sites would likely be 
temporary and after mining the normal spring flow would resume. in some cases, springs may 
issue from adjacent strata up or down hill from the original location. Because these springs are 
ephemeral, a temporary change in flow characteristics is not considered a significant impact, 
and no special mitigation measures would be necessary. 


Dewatering of the D coal seam during mining would impact groundwater flow and discharge in 
the Hubbard Creek drainage. This impact would be temporary and the coal horizon would 
recharge after mine dewatering ceases. At this time, no mitigation is anticipated for this impact. 
However, if mitigation is deemed necessary to supplement wetland or stream recharge, the 
mining company may be able to pump water from the Biue Ribbon well and pipe water to 
affected areas or rechanne! water from Hubbard Creek. 


After mining is completed, the dewatered coal horizon would recharge with groundwater. The 
mine groundwater quality may be impacted resulting in elevated TDS and dissolved 
constituents. if necessary, discharge of this water from springs in Hubbard Creek could be 
treated to meet appropriate water quality standards. Currently, mine water treatment at the 
Sanborn Creek Mine requires only settling of the TSS levels before discharge. 


A monitoring network to include several monitoring wells installed in the D coal seam and 
adjacent strata and a'luvium would be needed. These wells should be located on the west side 
of Hubbard Creek acrcss from the Blue Ribbon Mine. These wells would monitor the baseline 
groundwater levels ari water quality in this zone prior to mining, monitor the potential effects of 
mine dewatering during inining. recharge after mining, and water quality changes. More 
consistent baseline data should be ceveicp@! with year-round monitoring. It is also 
recommended that further hydrologic analysis be completed on Hubbard Creek to determine 
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the interrelationship of ground and surface water and assess the potential for impacts due to 
mine “ewatering. This would be expected to occur as part of the mine permit process with the 
Colorado DMG and OSM. 


3643 Elk Creek Coal Lease Tract 


No impacts to springs or weils are expected as a result of mining the Elk Creek Lease Tract; 
therefore, no mitigation measures are listed here. 


In the Elk Creek Coal Lease Tract, mine dewatering and discharge may represent a 
transbasinal diversion of groundwater since the discharge point for the D coal seam 
groundwater is northeast of the North Fork of the Gunnison River drainage area. Since this 
water-bearing zone Goes not support active surface discharge in the area, no significarit 
impacts are expected, and no mitigation actions are anticipated. 


After mining is completed, the dewatered coal horizon would recharge. The mine groundwater 
quality may be impacted resulting in elevated TDS and dissolved constituenis. The 
groundwater quality impact would be lirnited in extent and naturally mitigated by dilution. 


There is no monitoring network established in the Elk Creex Coal Lease Tract. 'f this tract is 
leased, the successful mining company would be required to conduct a spring and seep survey 
and establish a baseline monitoring program. Data should be collected periodically year-round 
(monthly or quarterly). The monitoring network should include springs and monitoring wells. 
Wells would be needed in the D coal seam, and adjacent strata east of Hubbard Creek, in Bear 
Creek, and on the east side of the lease tract in Elk Creek. In addition, several alluvial wells 
should be installed in Hubbard, Bear, and Elk creeks. It is anticipated that such additional 
hydrologic review would be part of the mine permit process with the Colorado DMG and OSM. 


3.7 VEGETATION 


Issue: Address the impacts to vegetation as a result of mining and exploration activity. Areas 
of concern include: the potential effects on threatened, endangered, or sensitive plants; control 
of noxious weeds; and, the impacts on vegetation as a result of any subsidence. 


3.7.1 introduction 


Existing Forest Service vegetation mapping and associated resource information was used as a 
foundation upon which to complete this vegetation baseline discussion. Project areas not 
covered by the existing mapping, including a small portion of Forest Service and BLM 
administered lands, along with privately-held property, were mapped at the reconnaissance 
level by the EIS team to complete vegetation survey coverage for this project. The veretation 
communities used for the original Forest Service mapping were retained for this effort. 
Discussions presented herein of the vegetation communities were developed as a result of the 
general data gathered during the reconnaissance survey, the soil survey completed for the area 
(Cryer and Hughes, 1997). Additional data sources are cited below. 


The potential presence of Forest Service and BLM listed sensitive species (BLM State 
Director's Office, 1999; GMUG 1999) were evaiuated in light of species 
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elevational and habitat requirements assembied by the Colorado Natural Heritage Program 
(Johnson, 1999; Spackman et al., 1997). 


3.7.2 Affected Environment 








3.7.2.1 Upland Piant Communities 


Eight upland vegetation types were mapped at the reconnaissance level within the project area. 
See Figure 21, Vegetation Map. These types range from tree-dominated communities to those 
dominated by grass and forb species. A “Bare” designation was also included. 


The Oak Vegetation Community is essentially ubiquitous across the project area occurring on 
ridge slopes, along ephemeral drainages, arid over level to moderately rolling mountain 
meadows. Near pure stands of Gambel oak (Quercus gambeli/) dominate drier ridge slopes. 
Where the community occurs in larger meadows and along drainages, it is more of a mixed 
shrub community composed of a wide variety of shrub species. This is a reflection of more 
mesic site conditions and wetter soil moisture regimes. The dominant shrub species is Gambel 
oak. Other shrubs which can be co- or sub-dominant depending upon growing conditions 
include snowberry (Symphoricarpos oreophilus or S. rotundifolius) and serviceberry 
(Amelanchier ainifolia). Herbaceous species such as lupine (Lupinus argenteus), white- 
flowered peavine (Lathyrus leucanthus), and various upland sedge (Carex) species are 
common in the understory (Johnston, 1997). Chokecherry (Prunus virginiana) is also a 
common community component while small, sub-dominant aspen (Populus tremuloides) stands 
may become established in wetter arsas where this community borders the aspen community. 


Occurring across the project area over a variety of elevations and aspects is the Aspen 
Vegetation Type. This type inhabits less steep slopes overall than the other tree-dominated 
vegetation types on site, though its presence on somewhat steeper slopes under the proper soil 
conditions is not uncommon. It intergrades with most of the other vegetation types on site, 
excepting the Pinyon/Juniper, and characteristically has a more open, highly productive 
understory. The dominant tree species is aspen. Common understory species include Woods 
rose (Rosa woodsil), mountain brome (Bromus marginatus), elk sedge (Carex geyer’), white- 
flowered peavine, Fendier meadow-rue (Thalictrum fendieri), and American vetch (Vicia 
americana) (Johnston, 1997). Wetter expressions of this type, in depressions or adjacent to 
seeps and springs, often form transition wetiand vegetation communities. 


The Pinyon/Juniper Vegetation Community occurs oc steep west- and southwest-facing slopes 
at elevations typically below 7,000 feet. Dominant species include Utah juniper (Juniperus 
osteosperma) and Rocky Mountain juniper (Juniperus scopulorum) in the tree stratum. Pinyon 
pine (Pinus edulus) is also present. Dominant understory species include Gambel oak, 
mountain snowberry, indian ricegrass (Oryzopsis hymenoides), and annual grasses (Western 
Resource Development Corporation, 1982). Rock outcrops are a major component of this unit. 
The soils are typically shallow and droughty compared to the soils supporting the other tree- 
dominated vegetation communities. 


Steep to very steep canyon walis along Hubbard Creek and its tributaries support the 
Spruce/Fir Vegetation Community. Elevations nominally range from 6,800 to 8,000+ feet. This 
community tends to be comparatively dense and supported by soils reflecting more mesic 
conditions. Dominant tree species include Englemann spruce (Picea engeimannii), Colorado 
blue spruce (Picea pungens), and subalpine fir (Abies lasiocarpa) at higher elevations. 
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Dominant understory species include bearberry (Arctostaphylos uva-ursi) and a variety of other 
shrubs and herbaceous species common to the Oak Vegetation Community, but at lower 
densities. As with other vegetation communities dominating drainages, a comparatively narrow 
riparian zone including a small channel and associated wetland fringe is typically present. 
Rubble land is also common within this vegetation community. 





The Douglas-fir Vegetation Community is found along the Terror, Hubbard, and Bear creek 
drainages at elevations around 7,000 feet or less where the narrow canyon drainages and rapid 
runoff potentials preclude the establishment of the Cottonwood Vegetation Community 
discussed below. This community may also be found growing on north-facing ridge slopes 
primarily bordering Bear Creek. The dominant tree species is Douglas-fir (Pseudotsuga 
(Mahonia repens), and heart-leaf arnica (Arnica cordifolia). This community can occasionally 
form broad transition zones, or ecotones, with the Spruce/Fir and Aspen communities resulting 
in more mixed vegetation types. The riparian areas common to the drainages of this 
community are similar to those of the Spruce/Fir type discussed above. 


The Cottonwood Vegetation Community is limited to the south-central portions of Hubbard 
Creek at elevations below approximately 7,000 feet. Slopes are typically nearly level to level 
refiecting an overall wetter soii moisture regime as compared to the Dougias-fir and Spruce/Fir 
vegetation communities located adjacent to drainages. Common tree species include narrow- 
leaf cottonwood (Populus angustifolia) and box-elder (Acer negundo) with Douglas-fir, 
Englemann spruce, and juniper species occurring on side-slopes under drier soil moisture 
conditions. Aspen may also be present in topographic depressions or in deeper, more fertile 
soils. Understory shrub species include those adapted to more moist substrates such as 
chokecherry, raspberry (Rubus idaeus), and Woods rose. As a consequence of more level 
topography and decreased runoff potentials, the wetiands and Waters of the U.S. associated 
with this vegetation community are broader and more well developed as compared to drainages 
in other vegetation communities. 


Scattered across the project area, the Grass/Forb Vegetation Community is associated 
primarily with nearly level to moderately sioping sites on a variety of aspects. Similarly, 
elevations vary. This community occurs as smail naturai clearings within other vegetation 
types, revegetated development disturbances, and heavily grazed meadows often associated 
with developed stockponds. Dominant vegetation includes a variety of native and introduced 
herbaceous species depending upon the origin of each delineation. Native species present 
include wheatgrasses (Agropyron sp.), bluegrasses (Poa sp.), neediegrasses (Stipa sp.), and a 
variety of penstemons (Penstemon sp.), as well as rushes (Juncus sp.) and spikerushes 
(Eleocharis sp.) bordering stock pond margins. introduced species present, depending upon 
the disturbed site, include smooth brome (Bromus inermis), crested wheatgrass (Agropyron 
desertorum), Kentucky bluegrass (Poa pratensis), and alfalfa (Medicago sativa) along with a 
number of introduced weedy species at varying densities (Hayes Environmental Services, inc., 
1995). 


The “Bare” cover designation includes rock slides, steep-walled cliffs, and other areas which 
support little or no vegetation due to the surface expression of geologic material. Bare areas 
are also associated with the boundaries of the Terror Creek Reservoir. These areas total a 

comparatively small acreage. 
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3.722 Noxious Weeds 





A number of noxious weed species are known to be of concern with respect to the project area 
in Detta and Gunnison counties. These species include, but are not limited to, Russian 
knapweed (Centaurea repens), hoary cress (Cardaria draba), yellow toadfiax (Linaria vulgaris), 
Canada thistle (Cirsium arvense), musk thistle (Carduus nutans), and scotch thistle 
(Onopordum acanthium) (Calicut, 1999; Green, 1999). Typically, these species are aggressive 
and highly competitive with more desiratie species. Species such as scotch and musk thistle, 
along with Russian knapweed, form dense colonies which may be difficult to eradicate. 


Noxious weeds are prone to establishment on newly disturbed sites; county regulations require 
that these species must be controlled where they become newly established. 


3.7.2.3 Threatened and Endangered Plant Species 


One federally listed threatened and one endangered plant species occur in the region within 
which the project area is located. The Uinta Basin hookless cactus (Sclerocactus glaucus), a 
threatened species, occurs at elevations ranging from 4,500 to 6,000 feet on rocky hills, mesa 
slopes, alluvial benches, and in desert shrub communities. Listed as an endangered species, 
Cclay-loving wild buckwheat (Eriogonum pelinophilum) inhabits Mancos shale badiands in salt 
desert shrub communities at elevations ranging from 5,200-6,400 feet. Both have been found 
previously in Delta County. As was noted for the environmental assessments prepared 
previously for the iease tracts, no suitable habitat for these species occurs on either proposed 
lease area, or the exploration license area. Further, the elevation ranges within which these 
species are known to occur are, for the most part, below the lowest elevation found on the 
project area. These species wouid not be affected by the proposed leasing, mining, or 
exploration actions. 


3.724 Sensitive Plant Species 


Nine “forest sensitive” species are listed as potentially occurring on the GMUG, and Gunnison 
National Forests (GMUG, 1999). An additional 11 sensitive species are listed as potentially 
present on BLM lands administered by the BLM Uncompahgre Field Office (Colorado BLM 
State Director's Office, 1999). Table 3.7.1, Sensitive Plant Species Summary, presents a 
combined list of these species along with selected information concerning these species’ habitat 
requirements, elevational ranges, and known presence in Delta and Gunnison counties 
(Ferguson, 1999; Johnson, 1999; LaFevere. 1999; Spackman et al., 1997). 


The proposed project area ranges in elevation from 6,400 feet to approximately 8,500 feet. Six 
of the 20 listed species are adapted to habitat types occurring at elevations ranging from 8,500 
to 14,000 feet, above the highest elevation of the proposed project area. in several cases, 
these species also occur in alpine habitat types such as peat mats, acidic ponds, fens, and 
alpine scree which are comparatively unique to higher elevations. The species in this category 
include molybdenum milkvetch (Astragalus molybdenus), smooth rockress (Braya gilabella), 
round-leaf sundew (Drosera rotundifolia), wooly fleabane (Erigeron lanatus), white-bristie 
cotton-grass (Euphorum altaicum), and Colorado tansy-aster (Machaeranthera coloradoensis). 
Sandstone milkvetch (A. sesquifiorus), Dolores skeletonplant (Lygodesmia doloresensis), 
Eastwood monkey-flower (Mimulus eastwoodiae), and Paradox breadroot (Pediomelum 
aromaticum) are all known to occur at elevations lower than that of the project area and in 
habitats not present on the proposed lease tracts or exploration license areas. 
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Sensitive Plant Species Summary 
Species Name Agency | Code’ Elevation Habitat Known in Potentially 
Listing Range Characteristics Delta/Gunnison Present in 
(feet) Counties Project Area 
Gunnison milkvetch USFS FS 7,500-8,500 Dry or sandy clay soils, No/Yes No 
Asragalus anisus under low sagebrush 
Grand Junction milkvetch BLM SS 4,800-6,200 Chinle and Morrison Yes/No No 
A. linifolius geologic formations 
Molybdenum milkvetch USFS FS 11,400-13,200 | Rocky slopes, No/Yes No 
A. motybdenus turf hillsides 
Naturita milkvetch BLM SS 5,000-7,000 Sandstone mesas in No/No No 
A. naturitensis pinyon-juniper woods 
San Rafael milkvetch BLM Ss 4,400-6,500 Hills, washes, talus: in No/No No 
A rataelensis seleniferous soils 
Sandstone BLM Ss 5,000-55,00 Sandstone ledges, talus No/No No 
A. sesquifiorus and sandy washes 
Smooth rockress USFS FS 12,000-13,000 | Caicareous No/Yes No 
Bray glabella above timberline 
Rocky Mountain thistle BLM SS 4,500-7,000 Barren gray shale Yes/No No 
Cirsium perplexans adobe hills 
Round-eaf sundew USFS FS 9, 100-9,800 Peat mats, acidic ponds No/Yes No 
Drosera rotundifolia 
Wooly fleabane FS FS 12,500-13,500 | Steep alpine scree No/Yes No 
Erigeron lanatus talus slopes 
White-bristie cotton grass USFS FS 9,500-14,000 | Fens No/Yes No 
Eriophorum attaicum 
Beard-tongue gila USFS FS 6,800-9,000 Walls, ledges, cliffs in No/Yes No 
Giha gneiss, schist, shale 
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Hapman's coolwort USFS FS 7,000- 10,000 Hanging gardens, wet No/Yes Yes 
Sullivantia hapemanii 


























Note: 1. FS<Forest Sensitive (U.S. Forest Service) SS-«Sensitive Species (BLM) 
Adapted from: Colorado BLM State Directors Office 1999, Ferguson 1999, GMUG 1999, Johnson 1999, Spackman et al. 1997 
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Three species, including the Grand Junction milkvetch (A linffolius), Colorado desert parsiey 
(Lomatium cocciniurn), and the Paradox Valley lupine (Lupinus crassus) are typically supported 
by soils derived from the Mancos, Chinie, and/or the Morrison geologic formations. These 
formations do not outcrop in or overlie the project area. in addition, the milkvetch and lupine 
are typically found at elevations lower than those characteristic of the project area. The 
Gunnsson milkvetch (A anisus) inhabits elevations common to the project area but is 
associated with dry or sandy clay soils underiain by granitic bedrock supporting low sagebrush 
(Artemisia arbuscula) vegetation communities. Neither surficial granitic bedrock nor low 
sagebrush is known to be present within the project area boundaries. Similarly, the lack cf 
barren gray shales or adobe hilis on site eliminates the concern for the Rocky Mountain thistle 
(Cirsium perplexans). 


Naturita milkvetch (A naturitensis), San Rafael milkvetch (A rafaeiensis), Montrose biadderpod 
(Lesquereila vicina), and Beard-tongue gilia (Gilla penstemoncides) occur at elevations and in 
habitats similar, at least in part, to those of the project area. However, the project area is well 
out of the known ranges of these species. 











Hapman's coolwort (Sullivantia hapemanil) exhibits a preference for a habitat type which could 
be present at Hubbard Falls located in the SW’, Section 14, T12S, R91W. Therefore, this 
species could be present in the northern-most portion of the project area. 


3.725 Forest Resources 


That portion of the forest within which the project area lies has not been subject to intensive 
logging or forest management practices. A small number of aspen sales have occurred in the 
past. No timber sales are scheduled for the future. Most desirable timber species occur on 
slopes too steep or are located in drainages too narrow for efficient logging to occur. Typically, 
slopes over 40 percent are not subject to commercial logging (Jones, 1999). 


3.726 Range Resources 


All or portions of seven federal grazing allotments occur within the lease tracts and exploration 
area. Table 3.7-2, Summary of Forest Service and BLM Grazing Allotments, depicts selected 
information related to these allotments. Stock for which these allotments are set aside inciude 
both cattle and sheep. Season of use typically ranges from late June to iste September/earty 
October on Forest Service managed land. Season of use on BLM managed land is more 
variable typically ranging from earty spring to late spring through late fail (Jones, 1999). 


3.7.3 Environmental Consequences 


3.73.1 Summary 


The construction of various borehole, shaft, and access road facilities would directly affect a 
maximum of approximately 33.5 acres of vegetation. The primary vegetation communities to 
be affected include the Oak and Aspen Vegetation types. The resulting loss of both timber and 
grazing resources is minimal, with the potential for a slight long-term increase in grazing 
potential possibile following revegetation activities. No threatened or endangered plant species 
occur on site given these species’ habitat requirements. 
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Table 3.7-2 
Summary of Forest Service and BLM Grazing Allotments 
Name Agency | Number Dates of Stock Animal Unit 
LUsting Use Type Months (AUMs) 
GuelLanb Pairs 
Coal Guich BM 14517 §/15-7/1 Sheer 587 AUMs 
Hubbard Creek BLM 14516 5/10-4/10 Sheer 45 AUMs 
Stevens Guich Common BLM 14513 10/1-5 Cathe 73 AUMs 
6/1-25 
Upper Terror Creek BUM 14514 6/1-9/30 Cattle 59 AUMs 
Caudernt Park S&G USFS NA 6/20-9/20 Sheer 1,000 ewelamd pairs 
East Terror CAH USFS NA 6/26-10/5 Cate 500 cowical! pairs 
Hotchkiss S&G USFS NA 6/21 -9/20 Sneer 1 B40 ewellamnd pairs 




















3.7.3.2 Effects of Alternative A (No-Action) 


Vegetation communities of the project area would continue to be subject to low levels of use in 
the form of grazing and other incidental activities such as firewood harvesting. No direct or 
indirect affects associated with the reasonable foreseeable actions listed for either the coal 
lease tracts or the exploration license area are anticipated. Future impacts to vegetation would 
parallel historic impacts barring any unforeseen developments or changes in land use policies. 
Endemic vegetation communities would continue to mature at natural rates while previously 
disturbed areas would be revegetated through time. 











3.7.3.3 Direct and indirect Effects Common to All Alternatives 


A total of 33.5 acres is proposed to be disturbed by borehole, shaft, and access road 
construction under all action alternatives. The proposed locations of the exploration boreholes 
on the exploration license area are shown on Figure 4, iron Point Exploration Pian. Eighteen 
boreholes (4.5 acres) are located in the Oak Vegetation Community, five (1.25 acres) in the 
Aspen Vegetation Community, two (0.5 acres) in the Grass/Forb Vegetation Community, and 
one (0.25 acres) would be located in either the Douglas-fir or Cottonwood Vegetation 
Community. The locations of the degasification boreholes (6.0 acres), exhaust shafts (3.0 
acres), ventilation shafts (1.0 acre), and access roads (17.0 acres) are not known specifically. 
For the purposes of this section, it is assumed that the vegetation communities impacted by 
construction of the latter facilities would be proportionately the same as for the exploration 
boreholes, with minor impacts to the Spruce/Fir Vegetation Community factored in. 


No timber sales are planned for the project area within the definable future. This is due, in part, 
to the characteristics of tree stands existing and the topography within which they have become 
established. Most tree stands, with the exception of aspen stands for which there is a limited 
market, are on slopes too steep (>40 percent) to log profitably. in addition, many stands occur 
in such narrow drainages, are so limited in size, and are so dispersed, that logging would be 
precluded for the sarne reason. However, the vaiue of the timber resource which would be 
impacted by facility construction can be estimated, though ft is highly unlikely that would be 





North Fork Coal ¢ Draft Environmental impact Statement 





Al4 














September 1999 Chapter 3 Page 3-119 


logged or the dollar vaiue of it realized in any other way. Given standard values for aspen and 
spruce/fir stands (Jones, 1999), and assuming that the values of cottonwood and Douglas-fir 
stands are similar, the vaiue of the forest resource lost by clearing for subsequent facility 
construction could be approximately $4,300. 














in terms of the range resources of the lease and exploration areas, the !emporary clearing of 
33.5 acres equais a loss estimated to be approximately 2.0 (cow/calf pair) animal unit months 
(AUMs) out of a total exceeding 500 AUMs (Jones, 1999). This temporary negative impact 
would be offset by a longer term positive impact following revegetation when, by reseeding the 
disturbed areas with grass species, the disturbed sites would be returned to a somewhat higher 
grazing value. Overall, however, both the positive and negative impacts are considered to be 
negligible given the comparative size of the area involved. 


Weed infestations could occur in areas disturbed by the construction of various boreholes, 
shafts, and access roads. While it is uncertain whether this would take piace. it is reasonable to 
assume thet the potential exists given the natural invasive tendencies of these aggressive 
species whether by natural or man-induced vectors. The scattered nature of the proposed 
disturbances across the lease area give rise to further concerns with respect to the spread of 
these species over areas larger than the initia! 33.5 acres to be disturbed. The mining plans 
summarized in Chapter 2, Alternatives including the Proposed Action, do address this issue but 
do not include the necessary development of a weed contro! pian to be sublimated to the 
appropriate Delta and Gunnison County agencies. Mitigation is proposed to address this 
concern. The Forest Service requires that any reseeding be completed by a certified, weed- 
free source. 


No threatened or endangered species present within the region are believed to occur within the 
project area due to these species’ elevational and habitat requirements. Similarly, 19 of the 20 
species listed as sensitive and occurring within the region by either the BLM or the Forest 
Service are believed to be absent from the project area for these same reasons. The presence 
or absence of Hapman's coolwort at Hubbard Falls should be documented in light of the 
potential effects from subsidence. Mitigation is proposed to address the question of whether 
this species exists on site and what future mitigation actions might be appropriate if ft does. 


3.7.34 Effects of Alternative B 


Direct impacts to the vegetation resource are generally consistent across all alternatives. There 
is @ potential to impact Hapman's coolwort at Hubbard Falls if subsidence ocours in this area. 
As noted in Section 3.4, Soils, the effect of subsidence would manifest itself as cracks forming 
on the earth's surface followed by a settling of the ground elevation as the geologic strata cave. 
at depth, behind the retreating longwall operation. Some cracks, devoid of vegetation, would 
remain on the surface at the conciusion of mining. The vegetation acreage which would be 
affected by cracking cannot be calculated but would likely be minimal considering the potential 
acreage involved and the natural ability of these cracks to revegetate. |t is unlikely that a 
measurable acreage of vegetation would be lost given these considerations. 


3.73.5 Effects of Alternative C 


The affects of subsidence under this alternative would be the sare as Alternative B except that 
adoption of multi-seam mining activities would increase lease acreage involved. With mult- 
seam mining, the depth to which geologic strata cave behind the advancing mining operation is 





North Fork Coal ¢ Draft Environmental impact Statement 


AWS 











Page 3-120 Environmental Analysis Septeriber 1999 


greater. Given that the lease area under Alternative C is approximately 10 percent greater than 


under Alternative B, a comparatively larger acreage could be subject to the effects of 
subsidence. 





3.73.6 Effects of Alternative D 


Ahernative D is identical to Atternative C except that subsidence would not be permitted under 
specific features such as Terror Creek, Hubbard Creek, the Curecanti-Rifle 230/345 kV electric 
transmission line, or the Terror Creek Reservoir. As a result. the affects on the vegetation 
communities extent would be the sarne only over a slightly smaiier lease area. The affects of 
subsidence would still be greater under this alternative as compared to Alternative B. 


Hapman's coolwort could be present at Hubbard Falls. Given the restrictions of mining within 
and beneath perennial streams on site, f is unlikely that this species or its habitat, present, 
would be subject to any direct effects from underground mining. 


3.74 Cumulative impacts 


Approximately 33.5 acres of vegetation may be affected by surface disturbances on the lease 
and exploration areas. Seventy acres of previous disturbances are associated with the existing 
Bowie No. 2 Mine and approximately 95 acres have been disturbed at the Sanborn Creek Mine. 
Approximately 10 to15 acres and 15 acres of additional disturbances are planned al these two 
mining operations, respectively. it is also estimated that about 150 acres heve been disturbed 
by operations at the West Elk Mine to the south. The acreage of vegetation proposed to be 
Girectly affected within the curnulative affects area, by any alternative under consideration, 
represents an increase in disturbed area of approximately 10 percent. With respect to the total 
acreage of the project area, the proposed disturbances equal less than | percent of the total 
acres involved. The acreage affected by subsidence would not increase these totais 
measurably. 


3.75 Possible Mitigation and Monitoring 


Develop @ weed contro! plan, addressing Delta and Gunnison County requirements, which 
would be employed to contro! the establishment and spread of identified noxious weeds. The 
plan should inciuce the contro! of weeds during and following the cessation of mining operations 
and include such measures specifying the use of certified weed free seed and muich products. 


This stipulation would be effective, if followed during operations, in reducing the potential for weed 
invasions over the lease and exploration areas. 


Conduct a survey of Hubbard Falls during June-July of 2000 to determine if Hapman's coolwort 
is presert at this site. if present, develop a monitoring plan and, if necessary, a mitigation plan 
acceptable to the Forest Service for avoiding impacts to this species. This measure would be 
highty effective in achieving the stated goal of the measure and in increasing the potential for 
protecting this species if it exists on site. 


38 #&=WETLANDS 


lesue: ‘dentify and minimize impacts to wetlands and Waters of the U.S. Areas of concern 
include: the acres of wetlands lost through direct impact; the changes in functions of values and 
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wetlands and riparian areas as a result of mining and exploration activities; and, the potential 
effects from subsidence on these areas. 


3.8.1 introduction 


No formal delineations of wetlands or other Waters of the U.S. have been compieie:i cn either 

coal lease tract or the exploration license area. Seep and spring information was completed for 
the lease tracts and the exploration license area, but no wetlands data was collected. A formal 
wetlands delineation was completed for the proposed Elk Creek Mine portal location on private 
(fee) land. 


To complete this section, a reconnaissance of readily accessible sites on, and bordering, the 
project area was made to record the essential characteristics of wetlands and other Waters of 
the U.S. typical of the lease tracts and exploration license area. These ronnaissance efforts 
were completed May 27 and June 18 and 19, 1999. The wetiand delineation report completed 
for the portal area in June 1999 was also reviewed to support this section. 


A more detailec analysis of the physical characteristics oi s“eps and springs can be found in 
Section 3.6, Groundwater. 


3.8.2 Affected Environment 
34.2.1 Wetlands 


Wetland plant communities, other than those associated with seeps, springs, and stockponds, 
are typically confined to the borders of creeks and drainage channels. The soils of the wetlands 
loca*™1 in the major drainage channels may exhibit light-colored matrices with little evidence of 
hydric indicators due to the continuous flooding and scouring typical of such channel gradients. 
Conversely, soils of the drainage channels having more gentle gradients are darker in color with 
chromas of less than 2 being common. Wetland hydrology is provided by channel flooding, 
lateral flow, and subirrigation. Wetiland/upiand transition zones are typically narrow to abrupt as 
a function of channel topography, though broad transition zones can be found in more gently 
sloping areas. 


Wetland vegetation communities are comparatively simplistic in terms of diversity, typically 
being dominated by a few hydric species. The tree stratum, where it occurs, is dominated by 
narrow-leaf cottonwood (Populus angustifolia) and boxeider (Acer negundo) at lower elevations. 
Aspen (Populus tremuloides) is the common tree of wetlands occurring at higher elevations. 
Shrub species are essentially ubiquitous across the majority of the wetlands associated with 
creeks and drainage channels, although some small drainages located between narrowly 
spaced ridges do not support a shrub canopy. Dominant wetland shrubs include a variety of 
willows such as coyote willow (Salix exigua) and diamond willow (Salix planifolia), thinieaf aider 
(Alnus tenuifolia), and red-osier dogwood (Cornus stolonifera). Wetlands typically include a mix 
of these species although large, dense stands of willows or dogwood may be found in the more 
gently sloping floodpiains of Hubbard Creek. 


Herbaceous species occurring within these wetlands are variable and have become established 
in direct response to soil/hydrologic conditions reflecting soil depth, water holding capacity, and 
time of saturation. Along drainages where sandy soils and comparatively steep gradients 
predominate, few herbaceous species have become established to any degree. Wetland 
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shrubs are the primary community component. Conversely, in more gently sloping drainages 
where soils have developed more fully and organic matter has accurnulated, herbaceous 
species such as cow parsnip (Heracieum lanata), false Solomons-seal (Smilacina stellata), 
California faise-helebore (Veratrim californicum), northwest cinquefoil (Potentilia gracilis), and a 
variety of sedge (Carex) and rush (Juncus) species have become established. 


3.8.2.2 Other Waters of the U.S. 





Drainage Channels - The major drainages of the project area are characterized by straight to 
well developed and have formed in response to topographic gradients. These drainages exhibit 
gravel/cobbie beds. Channel fines are typically sand-size. Smaller drainages in the project 
area have less well-defined beds and banks and are often vegetated to the channel borders. 
These channel beds often have a higher percentage of fines mixed with endemic gravels and 
cobbies. 


Seeps, Springs, and Stockponds - These three features are common across the project area. 
Seeps and springs are naturally occurring and are primarily associated with coal seam outcrops 
at lower elevations and with sandstone lenses and colluvial/landslide deposits at higher 
elevations. They are more common at higher elevations and may exhibit seasonal or perennial 
flows. Recharge comes from direct precipitation or snowmelt infiltration. Seeps and springs on 
steeper siopes typically support vegetation communities dominated by willows along with a 
variety of grasses and forbs. Seeps and springs on nearly level to moderate terrain, particularly 
at higher elevations, support herbaceous communities dominated by such species as California 
false-hellebore, streamside bivebelis (Mertensia ciliata), and various sedge species. A wetland 
shrub component may be conspicuously lacking at the higher elevations due in some cases to 
the dense, competitive herbaceous stratum. Aspen typically provides a tree component where 
one exists, though this species is not a consistent indicator of wetland seep or spring 
conditions. 


Stockponds are man-made features which are filled either by spring or overland runoff. 
Wetlands occurring in association with developed stockponds are typically limited to a narrow 
bank fringe, though more extensive wetlands may develop in the drainages leading to stock 
pond depressions. The wetiand fringe is dominated primarily by spikerush (Eleocharis) and 
rush (Juncus) species. Other species such as small-winged sedge (Carex microptera), 
Clustered field sedge (Carex praegracilis), northwest cinquefoil and a variety of butter-cups 
(Ranunculus sp.) may also be present. A wetland shrub or tree stratum is rare, presumably as 
@ direct result of animal use and/or soil compaction from earthwork by dozers or other similar 
equipment. 


3.8.2.3 Riparian Zones 


Riparian zones occur along project area drainages and are characterized by comparatively 
narrow vegetation communities requiring wetter soil hydrologic conditions than the surrounding 
uplands. The boundaries of riparian zones are limited in width by the steep topography 
associated with drainage systems. These zones may or may not include a recognized wetland 
component. A variety of tree species are usually associated with the riparian zones of the 
project area and, where occurring, the shrub component is denser than in the surrounding 
uplands due to soil moisture conditions. Recent studies in the semi-arid west comparing 
riparian areas with adjacent uplands showed that riparian zones support up to 400 percent 
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more plant biomass, up to 200 percent more species richness, and contribute to large increases 
in density and species richness for birds when compared with upland areas (Clary and Medin, 
1998). 


Douglas-fir (Pseudotsuga menzesil) dominates the drier portions of the riparian zone at lower 
scopulorum) also occur on drier sidesiopes along with shrubs such as Gambel oak (Quercus 
gambelil), snowberry (Symphoricarpos oreophilus), serviceberry (Amelanchier ainifolia), and 
chokecherry (Prunus virginiana), and red-osier dogwood. in more moist situations, tree species 
such as boxeider and narrow-leaf cottonwood are present. A spruce/fir community is common 
to riparian zones of higher elevations. This community is characterized by Englemann spruce 
(Picea englemannil) and Colorado blue spruce (Picea pungens). Understory shrub species 
components are similar to those of lower elevations, though species such as Woods rose (Rosa 
woodsil) and thinieaf alder are somewhat more prevalent. Aspen becomes a co-dominant tree 
species as elevation increases and is the Gominant species in wetter zones of the higher 
elevations. 





The herbaceous understory of the riparian zone is highly variable where upland species 
in Section 3.8.2.1, Wetlands. 


3.8.3 Environmental Consequences 
3.8.3.1 Summary 


The following text presents a discussion of potential impacts to the wetlands/riparian areas 
located within the project area. The impacts identified are those which can be expected to 
occur as a result of the proposed activities and alternatives detailed in Chapter 2, Alternatives 
Including the Proposed Action. Direct impacts include those associated with land clearing and 
grading to develop exploration and degasification boreholes, ventilation and exhaust shafts, and 
access roads. indirect impacts, which vary by action alternative, are directly associated with 
potential subsidence dewatering in Hubbard and Terror creeks. 


3.8.3.2 Effects of Alternative A (No-Action) 


Wetlands would not be affected by the reasonable foreseeable actions listed for either lease 
area or the exploration license area under the No-Action Alternative. These resources would 
continue to exist in their endemic state, subject to natural variability and the limited affects of 
incidental human use. It is anticipated that wetland form and function characteristics would 
remain essentially constant. Some surficial impacts associated with grazing and limited logging 
are expected. 


3.8.3.3 Direct Effects Common to All Alternatives 


Twelve of the 26 propnsed exploration borehole sites were visited during the opening phases of 
this project. See Figure 4, iron Point Exploration Pian. Forest Service stipulations preclude 
siting any drill hole in wetland/riparian areas. Wetland avoidance is a positive approach to siting 
borehole or shaft disturbances given grading and drilling requirements as well as regulatory 
concerns. Specific clearance would be required if a borehole was sited in a wetland/riparian 
area. Should wetlands be disturbed in this manner, impacts would include vegetation clearing 
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along with hydric soil removal and stockpiling. If fed by surface runoff, the potential hydrologic 
regime of the impacted wetland would not likely be affected. if, however, the wetland was 
supported by a groundwater source, this source could be negatively impacted by grading 
depending upon the required depth of excavation. 


Approximately 17 acres of access roads could be constructed or upgraded as a part of the 
proposed exploration or mining-related activities. Stipulations would require placing roads 
outside wetland/riparian areas. As with proposed borehole and shaft disturbances, wetlands 
would be avoided where possible. It can be reasonably assumed, however, that a portion of 
the road acreage to be constructed or upgraded would occur along, or unavoidably intersect, 
project area wetlands. |solated wetlands out of stream channels would be impacted in much 
the same manner as for borehole and shaft development. Wetlands along stream channels, as 
well as the channels themselves, would be subject to limited grading sufficient to enable vehicle 
access. Such grading would likely eliminate or greatly modify the wetlands within and 
immediately bordering the road right-of-way. It would also disturb to some degree the non- 
vegetated bed and bank associated with the stream. (Examples of these types of impacts 
currently exist within the project area.) It can be assumed that these impacts would occur along 
the major drainages such as Hubbard, Bear, and Terror creeks given the comparative size of 
these drainages. 


The extent of these potential impacts cannot be assessed given the lack of wetland baseline 
data and the fact that some of the borehole, shaft, and access read locations are not known. 
The impacts wouid likely be limited, however, given the propensity to avoid wetland sites in light 
of construction and regulatory requirements. Reclamation following facility and road 
decommissioning would vender these impacts short-term and mitigable given the adoption of a 
suitable wetland mitigation plan. Mitigation measures are proposed in Section 3.8.6, Mitigation 
and Monitoring, to address the lack of data and the inability to quantify these wetland impacts. 





3.8.3.4 Effects of Alternative B 


The proposed construction of boreholes, shafts, and roads follow plans that are the same for 
Alternatives B, C, and D. Therefore, direct impacts to wetlands are identical across all action 
alternatives. The impacts that vary by alternative are the indirect impacts associated with the 
surface and near surface effects of subsidence. 


Subsidence associated with iongwaill operations results in a “cracking” of the soil surface above 
the retreating longwail operation as well as a caving, fracturing, and deformation of geologic 
Strata between the surface and the coal seam being mined. Caving and fracturing occur in an 
ascending sequence immediately above the mined coal seam. Strata deformation occurs 
transitionally above the comparatively thin fractured zone and extends to the surface. Except in 
shallower overburden situations, deformation affects the majority of the geologic strata 
overlying the coal sear. While each of these effects could impact seeps and springs (and the 
stockponds and wetlands they support), coal removal, caving, and fracturing are likely to have 
the greatest impacts on these resources. As coal removal, caving and fracturing occur, and the 
geologic strata bearing the groundwater giving rise to seeps and springs is disrupted. With 
disruption, there is a high potential, especially where coal removal and caving occurs, to modify 
or eliminate the water sources supporting these features resulting in a drying impact to 
wetlands. 
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Figure 14, Subsidence Potential Map, depicts zones showing the potential for subsidence 
affects rated from “very low” to “very high” based on overburden depth and the presence of 
geologic hazards. As can be seen, the potential affects of subsidence are inversely 
proportional to overburden depth. Approximately 20 seeps and springs are located in zones for 
which the potential for subsidence is considered to be high to very high. These seeps and 
Springs and their attendant wetlands and stockponds have a reasonable potential for being 
modified in some way, or eliminated, by subsidence. 





With dewatering of the coal searn during operations, wetlands along Hubbard Creek may be 
affected, either in size, form, and/or function due to a reduction of seep and spring flow that 
contribute to these wetlands. This alternative assumes subsidence of Hubbard and Terror 
creeks. Section 3.5, Surface Water Hydrology, indicates that the creeks may be dewatered due 
to mining. Any loss of flow in the creeks would affect the wetland and riparian vegetation in the 
stream bottoms. Water loss could substantially reduce the size, form and function of the 
existing wetlands and riparian areas and the associated habitats. Seep and spring 
contributions to Hubbard Creek near the subcrop of the D coal sear may be reduced by an 
estimated less than 1 to 14 percent per year by mine dewatering depending upon annual 
stream flow volumes. A reduction of less than 1 percent would not likely result in a measurable 
effect to the wetlands within the drainage. No impacts would be expected to the shrub or tree 
strata given that these comparatively deep-rooted species are well established in the drainage. 
Some changes in composition of the herbaceous strata could occur, but would not likely be 
discernable. 


A flow reduction of 14 percent could have a measurable effect on the Hubbard Creek 
wetiands/riparian areas. The wetiand/riparian and boundary zone wouid likely shrink along the 
margins of the drainage. Dominant wetland herbaceous species inhabiting this zone and 
requiring saturated soils throughout the growing season wouid likely be replaced, in part, by 
wetland or upland plants adapted to less hydric soil moisture regimes. Recruitment of wetland 
shrub and tree species, particularly willows (Salix sp.), would likely cease and plant growth be 
curtailed somewhat. Estap‘‘shed tall shrubs and trees along the drainage margins and on the 
higher alluvial bars would typically weather these conditions for the first few growing seasons 
and then begin to be affected depending upon the length of time that these conditions 
prevailed. 


Foliowing cessation of underground mining activities, the abandoned workings would fill with 
water and be expected to recover to the approximate conditions that existed prior to mining. 
When this occurs, seep and spring conditions would be expected to return to Hubbard Creek 
near the vicinity of the D coal seam subcrop. 


38.3.5 Effects of Alternative C 


The affects of subsidence under this alternative would be the same as Alternative B except that 
the adoption of multi-seam mining activities and the increased area to be mined would create 
greater impacts. With multi-searn mining, the thickness of geologic strata subject to caving and 
fracturing behind the retreating mining operation is somewhat greater. Therefore, the potential 
is greater in Alternative C than in Alternatives B and D to affect more seeps, springs, 
stockponds and their dependent wetiands. 
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38.3.6 Effects of Alternative D 





Alternative D is identical to Alternative C except that subsidence would not be permitted under 
specific features such as Terror Creek, Hubbard Creek, or the Curecanti-Rifle 230/345 kV 
electric transmission line. The effects of subsidence would be the same as for Alternative C 
except that there would be no risk to the wetland/riparian areas in Hubbard and Terror creeks, 
and the number of seeps and springs potentially to be affected could be somewhat less. 


3.8.4 Cumulative impacts 


The total acreage of wetlands disturbed previously by mining and other activities within the 
cumulative affects area is unknown. No wetland delineations are known to exist which would 
cover the existing mining disturbances, in total. Seep and spring surveys competed for the 
exploration and lease areas did not include the collection of typical wetland vegetation data. 
Past expioration, shaft and borehole drilling, portal construction, and general access road 
development activities could have impacted wetlands to an unknown, but limited degree on 
existing permitted mine areas. 


Given the lack of information regarding past impacts to wetlands and the fact that no 
comprehensive wetiand studies have been completed for the project area, cumulative impacts 
to the wetland resources cannot be calculated. It can be assumed that the exploration, drilling, 
and road construction activities proposed would affect these resources in a manner 
proportionate to the acreage affected by past operations. The indirect affects of subsidence on 


wetland resources, in the form of seeps and springs, are similarly unquantifiable with respect to 
cumulative affects. 


Bowie has been issued a General Permit No. 21 by the U.S. Army Corps of Engineers to 
construct two sediment ponds and a portion of a road in association with the Bowie No. 2 Mine. 
The total disturbance, including both wetlands and other Waters of the U.S.. is limited to 0.33 


acres. This disturbance will be mitigated at a 1 wetland acre disturbed : 1 wetland acre created 
ratio. : 


Oxbow has been issued a General Permit No. 21 by the Corps of Engineers for the proposed 
portal construction in Elk Creek. This permit was issued on July 28, 1999. 


3.8.5 Mitigation and Monitoring 


Riparian and wetiand areas present contain potential critical habitat for the southwestern willow 
flycatcher. According to the unsuitability criteria, affecting these areas by mining requires U.S. 
Fish and Wildlife Service Consultation. Mitigation measures may include avoidance of suitable 
habitat, establishing buffer zones or off-site mitigation (see Appendix C, Unsuitability Analysis 
Report - iron Point Coal Lease Tract, Appendix D, Unsuitability Analysis Report - Elk Creek 
Coal Lease Tract, Section 3.9, Terrestrial Wildlife, and Section 3.10, Aquatic 
Resources/Fisheries). 


Complete a delineation survey of wetlands and other Waters of the U.S. proposed to be 
disturbed by surface facilities, including roads, on both coal lease tracts and the exploration 
license area prior to surface disturbance. The delineation must be conducted according to 
Corps of Engineers guidelines and coordinated with any seep and spring survey to be 
conducted in the future. The report produced need include a map depicting the locations and 
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acreages of the delineated wetlands and other Waters of the U.S. which would be affected. 
The jessors should then review this map and determine which impacts to wetlands and/or other 
Waters of the U.S. could be avoided or minimized and adjust surface disturbance locations 
accordingly. Permitting and mitigation planning would then follow. This measure would be 
highly effective in determining the acreage of wetlands and other Waters of the U.S. which 
could be affected, addressing avoidance and minimization requirements, and planning for 
mitigation, if necessary. 


A survey and ongoing monitoring of seeps, springs, and stockponds within the lease tracts and 
exploration license area would be valuable. The delineation would include both wetland and 
other Waters of the U.S. features and be completed according to Corps of Engineers 
guidelines. The report would include @ map depicting the locations of delineated wetlands and 
other Waters of the U.S. present, as well as information addressing the acreages and functions 
of the wetiands noted. This proposed mitigation measure would be a part of the permitting 
requirements of the Colorado DMG and the OSM for both the Iron Point and Elk Creek Coal 
Lease Tracts. This measure would be effective in providing a mears to determine which seeps, 
springs, and stockponds are affected by subsidence and what follow-up wetland mitigation 
measures might be required. 


39 TERRESTRIAL WILDLIFE 





issue: Minimize the disruption to wildlife and wildlife habitats. Areas of concern include: the 
impacts to threatened, endangered, or sensitive species; impacts to deer habitat; loss of habitat 
and habitat effectiveness; and, impacts associated with continued and/or increased human 
activity. 


3.9.1 introduction 


This section addresses wildlife species of concern within the wildiife study area. The wildlife 
study area covered by this analysis encompasses the Elk Creek, Bear Creek, Terror Creek and 
East Fork of Terror Creek watersheds, as well as the lower and middie portions of the Hubbard 
Creek watershed. This area includes the entire coal lease tracts and the Iron Point Exploration 
License area as well as surrounding habitats. The extent and boundaries of the study area 
addressed by this document were delineated in consultation with Forest Service personnel. For 
most wildlife, direct, indirect, and reasonably foreseeable cumulative effects would be confined 
within the wildlife study area. However, for some species such as elk and deer and threatened 
and endangered species (bald eagie and peregrine falcon), larger regional population areas 
were evaluated to assess potential project related impacts. 


Wildlife species and issues of concern addressed by this analysis were determined through 
consultation with state and federal agency personnel, a review of agency and public comments 
received during the EIS scoping process, and evaluation of potential species presence provided 
based on wildlife species" ranges and other pertinent information sources. identified wildlife 
concerns are as follows. 


» Minimizing impacts to wildlife and wildlife habitats. 


» Potential impacts of subsidence to unique habitats such as wetlands, riparian areas, 
and rock outcrop and wildlife species dependent on these habitats. 
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» Potential impacts of subsidence to wildlife water sources (e.g., seeps and springs). 





» Potential for impacts to big game species (elk, mule deer, black bear, mountain lion). 


» Increased potential for elk and mule deer/automobile and train collisions with 
increased traffic levels 


> Potential impacts to nesting golden eagle and other raptors. 


> Potential impacts to state or federally listed threatened, endangered, proposed, and 
candidate species as well as BLM species of special concern and forest sensitive 
species. 


information regarding wildiife species and current habitat conditions within the study area was 
obtained from a review of existing published sources, Forest Service file information, and 
Colorado Division of Wildlife WRIS mapping data. 


3.9.2 Affected Environment 
3.9.2.1 Habitat Overview 


Eight vegetation communities/wildiife habitats exist within the study area. See Figure 21, 
Vegetation Map. A “Bare” habitat type is also present within the study area. Oak brush habitat 
is essentially ubiquitous across the mid to lower elevation portions of the study area occurring 
on ridge slopes, along ephemeral drainages, and over level to moderately rolling mountain 
meadows. Stands of aspen are located on side-siopes and in drainages at the mid- to higher 
elevations. This habitat occurs on less steep slopes overall than the conifer communities. It 
intergrades with most of the other vegetation types on site, excepting pinyon/juniper. 
Pinyon/juniper habitat is located on steep west- and southwest-facing slopes at elevations 
generally below 7,000 feet. Areas of rock outcrop are a common habitat feature in 
pinyor/juniper. Steep to very steep canyon wails along Hubbard Crees and its tributaries 
support spruce/fir habitat. Elevations occupied by this conifer type nominally range from 6,800 
to 8,000+ feet. Douglas-fir habitat is supported along the Terror, Hubbard, and Bear Creek 
drainages at elevations around 7,000 feet or less where the narrow canyon drainages and rapid 
runoff potentials preclude the establishment of the cottonwood habitat. 


This community is also found on north-facing ridge siopes primarily bordering Bear Creek. 
Cottonwood habitat is restricted to the south-central portions of Hubbard Creek at elevations 
below approximately 7,000 feet. Slopes are typically nearly level to level reflecting an overall 
wetter soil moisture regime as compared to the Douglas-fir and spruce/fir vegetation 
communities located in the drainages. Grass/forb habitat is scattered across the study area 
and is associated primarily with nearty level to moderately sloping sites on a variety of aspects. 
This community occurs as small natural clearings within other vegetation types, revegetated 
development disturbances, and heavily grazed meadows often associaied with developed 
areas which support little or no vegetation due to the surface expression of geologic material. 
Bare areas are also associated with the boundaries of the Terror Creek Reservoir. Further 
discussion and characterization of these vegetation communities/wildiife habitats is provided in 
Section 3.7, Vegetation. 





North Fork Coal ¢ Draft Environmental impact Statement 





Aly 











September 1995 Chapter 3 Page 3-129 
39322 Big Game 





The project area occurs within Colorado Division of Wildlife Game Management Unit 521. Mule 
deer, elk, black bear, and mountain lion occur within the study area. Mule deer elk populations 
within the study area region exhibit seasonal movements to and from higher to lower elevation 

habitats, with most shifts in distribution occurring as e result of elevational migration in response 
to weather patterns and snow cover. 


The majority of both coal lease tracts and the Iron Point Exploration license area represents 
summer range for mule deer while the lower elevations (approximately below 7,400 feet) are 
used as winter range (see Figure 22, Mule Deer Range). Preferred winter range areas are 
provided primarily vy south and west-facing slopes of oak brush, mixed shrub, ani pinyon- 
juniper habitats where browse is plentiful. Mule Deer Severe Winter Range and Winter 
Concentration Areas are located on the lowest elevation slopes where aspect and exposure 
limit snow accumulations. These areas are located along State Highway 133 and the North 
Fork of the Gunnison River below the confiuence of Bear Creek and the North Fork of the 
Gunnison River (see Figure 22, Mule Deer Range). Severe Winter Range is defined as that 
part of the range where 90 percent of the individuals are located when the annual snowpack is 
at its maximum and/or temperatures are at a minimum in the two worst winters out of ten. 


Elk winter range extends to higher elevations than mule deer winter range since elk are not as 
restricted by snow cover as are mule deer. Elk summer range also does not extend to as low 
elevations as mule deer summer range since elk prefer the higher and cooler elevations where 
aspen and spruce/fir habitats provide thermal and security cover. Elk winter range generally 

occurs below the 8,000 to 8,400-foot elevation level (see Figure 23, Elk Range) and is typified 
by oak brush and mixed shrub slopes where exposure limits snow accumulation. Elk Severe 

Winter Range and Winter Concentration Areas are located on the lower elevation slopes within 
the Elk Creek drainage and along State Highway 133 and the North Fork of the Gunnison River 
below the confluence of Bear Creek and the North Fork of the Gunnison River (see Figure 23, 


Eik Range). 


Elk calving or production areas are defined as the portion of the range occupied by cow elk 
from May 15 to June 15. No elk production areas have been identified by the Colorado Division 
of Wildlife within the two coal lease tracts or the iron Point Exploration License area (see Figure 
23, Elk Range). The only known production area near the study area is located at higher 
elevations within the uppermost portions of the Terror Creek and Hubbard Creek watersheds. 
Only known production areas are mapped by the Colorado Division of Wildlife, and elk calving 
activities also are likely to occur in other areas of suitable habitat. i is likely that some level of 
elk calving activity occurs in lower elevation aspen habitats within the iron Point Exploration 
License area especially in years with heavier accumulations of snow and delayed spring 
snowme;}t. 


The life history requirements of black bear are satisfied by a variety of habitats, including those 
present within the study area. Prime black bear habitat is characterized by relatively 

inaccessible terrain, thick understory vegetation, and abundant sources of shrub or tree borne 
soft or hard mast (Pelton, 1962). Biack bears are omnivorous but feed primarily on herbaceous 
vegetation and berries. They become carnivores only when prey or carrion is readily available. 
Habitat areas of relative refuge from human populations are considered a prime requirement for 
sustaining stable black bear populations, although biack bears can habituate to human 

presence (Pelton, 1982). ‘Slack bears are opportunistic and easily attracted by the presence of 
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human food and garbage that is not properly stored. They can become a nuisance around 
areas of human habitation, especially in years when natural food availability is reduced. Black 
bears are relatively common in the study area, and Colorado Division of Wildlife WRIS mapping 
Gesignates the entire area biack bear overall range. Colorado Division of Wildlife WRIS 
mapping also indicates there is a black bear fall concentration area in the Upper Terror Creek 
Grainage around the confluence of the East and West Fork of Terror Creek. 





Mountain lion occur throughout the study area region with their range being cic aly tied to that 
of elk and mule deer. Mountain lion prey primarily on mule deer and young elk in this region 
and, like their prey, are typically wide-ranging. Mountain lions will follow their prey's seasonal 
movement and inhabit summer range or winter range in conjunction with deer and elk. They 
are typically shy and avoid areas with human activity. As a result of their wide-ranging habits, 
population densities are usually low. Documented home ranges for mountain lion in the 
western United States range from 32.5 to 479.0 square kilometers (Anderson, 1983). Preferred 
habitat of mouritain lions consists of rough or steep terrain in remote areas with suitable rock or 
vegetational cover. Colorado Division of Wildlife WRIS mapping indicates the entire study area 
is Classified as mountain lion overall range. 


39.23 Furbeaerers and Predators 


Due to the secretive nature and nocturnal habits of many of the furbearers, little information on 
distribution and population densities within the region of the study area is available. Although 
specific information regarding population numbers and the distribution of most of these species 
does not exist, some general conclusions relating to species occurrence in the study area can 
be made based on known habitat preferences and habitats present. Furbearers and predators 
present in the study area include beaver, coyote, red fox, long-tailed weasel, badger, striped 
skunk, and bobcat. 


Bobcat and coyote occur in a wide variety of habitats, and coyotes are likely to occur wherever 
suitable prey (rabbits, small mammais) are present. Bobcats are found most often in 
association with rugged areas of rimrock, broken terrain, and rock outcrop in a variety of 
although bobcats may switch to alternative prey when preferred food items become scarce 
(Koehler, 1987). 


The distribution of beaver in Colorado is nearly statewide where suitable aquatic habitat is 
presemt (Fitzgerald et al., 1994). Suitable aquatic habitat for beaver is restricted to primarily the 
perennial portions of Terror Creek and Hubbard Creek. A large beaver pond complex is 
present in upper Hubbard Creek near the historic (now abandoned) Bive Ribbon Mine site. 


The striped skunk prefers habitats near water but can be found far from water in a wide variety 
of habitats. This species is most common in agricultural areas at the mid to lower elevations 
and is not expected to be common in the study area. Badgers and long-tailed weasels are 
found at all elevations within the state (Fitzgerald et al., 1994). Long-tailed weasels are found 
in @ diversity of habitats and are likely to be present throughout the upland portions of the study 
area. Badgers prefer grassiands, open shrublands, meadows, and open forests where an 
abundance of pocket gophers and ground squirrels occur. 
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Red fox are found throughout Colorado. in the mountainous portions of the state they prefer 
montane meadows, forest edges, and riparian areas (Fitzgerald et al. 1994). These are the 
most likely habitats thal red fox would inhabit within the study area. 





3324 Waterbirds 


Waterbirds include waterfowl, shorebirds, and other wading birds typically associated with 
wetlands and bodies of surface wate:. in the study area, suitable areas of aquatic and wetland 
habitat for waterbirds is restricted primarily to Hubbard Creek, Terror Creek, and Terror Creek 
Reservoir. High elevations in combination with the general lack of shallow-water shoreline 
areas and emergent vegetation around water bodies, favored by many species of waterfowl and 
shorebirds, limits waterbird use of the study area. Use of the study area for resting, feeding, or 
nesting by waterbirds is limited primarily to puddle ducks (such as mallard and teal), spotted 
sandpiper, and kilideer. 


3925 Raptors 


Several species of raptors are known to occur and nest within the region of the study area. 
shinned hawk, red-tailed hawk, prairie faicon, American kestrel, western screech owl, great 
horned owl, northern pygmy owl, long-eared owl, and northern saw-whet owl. 





Nest site preferences of raptors potentially breeding in the area vary considerably. Red-tailed 
hawks, golden eagles and great horned owls typically nest in relatively large trees with open 
crowns or on cliff ledges and areas of rock outcrop. Great horned owls do not build their own 
nests and often occupy old nests of eagles, hawks, ravens, crows, and tree squirrels in larger 
trees or on cliff faces. Turkey vultures nest on cliff ledges and also in hollows in snags or 
stumps, or in caves while prairie faicon nests on scrapes on cliff ledges or in rock cavities. All 
of these species prefer primarily open shrublands and meadow areas for hunting. Suitable 
nesting habitat for these species is provided primarily by large cottonwood trees along the lower 
elevation portions of the drainages or by cliffs and rock outcrop along upper portions of the 
canyon edges. Nesting by a pair of golden eagles has been documented by the Forest Service 
in Upper Hubbard Creek canyon. 


The remaining potential breeding raptors in the study area are associated primarily with 
forested habitats except for northern harrier. Northern harriers typically nest on the ground or in 
low shrubs in pockets of dense shrub and grass cover typically on drainage side-siopes or near 
wetlands. Cooper's hawks nest in aspen or in deciduous trees in riparian situations but are also 
known to nest in mature conifers (Ehriich et al, 1988; Terres, 1960). Nests are typically 
constructed in an upper crotch of a tree near the trunk and below the canopy top. Sharp- 
shinned hawks, unlike Cooper's, nest in a wide variety of wooded habitats ranging from 
mountain mahogany stands to conifers. Nest configuration and placement is similar to 
Cooper's hawk. The American kestrel is a cavity nester, and abandoned woodpecker holes, 
magpie nests, and crevices in rock outcrop are used as nest sites. A variety of open and 
wooded habitats are occupied by the American kestrel, although it avoids densely forested 
habtats. 


Western screech owl, northern saw-whet owl, and northern pygmy ow! nest in natural tree 
cavities or abandoned woodpecker or squirrel holes. Western screech owls are usually found 
in deciduous riparian habitats, while mature and old-growth mixed deciduous and coniferous 
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forests are considered the best habitats for breeding for northern saw-whet and northern pygmy 
owls since the most suitable cavities for nesting are excavated by woodpeckers in large. 
diseased or dead trees (Reynoids et al. '989). Northern saw-whet owls and northern pygmy 
Owls occur over a relatively wide elevational range and have been found in low-elevation 
deciduous woodlands to high-elevation conifer forests (Reynolds et al. 1989). Northern saw- 
whet owls seem to prefer marshy or riparian areas within coniferous forests (Terres, 1980). 
Nests of northern pygmy owls are frequently next to meadow or marshy openings within 
deciduous woodlands and coniferous forests (Reynolds et al.. 1989). Long-eared owl like great 
horned ow! do not build their own nest and usually occupy abandoned magpie, hawk, crow, or 
squirrel nests it tall shrubs or trees (Ehriich et al.. 1988). They inhabit coniferous and mixed 
coniferous/deciduous woodlands. Nest sites are often at forest edges near water or moist 
meadow habitats (Terres, 1960). Suitable nesting habitat for all of these species, ercept 
western screech owl may be provided within the study area by stands of aspen, Douglas-fir, 
and spruce/fir. Lower elevation riparian habitat along the creeks represent the only potential 
nesting habitat for western screech owl. 


3.926 Songbirds and Other Avian Species 


A variety of songbird and similar species reside within the study area. The majority of these 
species migrate south or to lower elevations for the winter months, and only a few species 
remain in the region during the winter months. Woodpeckers, jays, chickadees, nuthatches, 
and finches are representative year-round residents. Many of the migrants are neotropical 
species which winter in Central and South America. Neotropical migratory birds include a full 
array of species that require habitats ranging from early serail or successional stages to old- 












Recent reductions in Neotropical migratory bird populations have been documented in the 
United States by the North American Breeding Bird Survey. The causes of these reductions 
are not fully understood but have been attributed to a variety of factors including: reduction and 
fragmentation of forested breeding habitat in the United States, nest predation and parasitism, 
and use of pesticides and deforestation in Central and South America. 


3.9.2.7 Threatened, Endangered, and Other Species of Concern 


No identified critical habitat for any state or federally listed threatened or endangered species 
has been identified within or near the study area. Table 3.9-1, Threatened, Endangered, and 
Other Species of Concern Potentially Occurring in the Study Area, lists federal and state 

threatened, endangered, and other species of concern potentially occurring in the study area. 


Spotted bat has been found at scattered locations (primarily in arid country) in the western 
United States (Barbour and Davis, 1969). Habitat occupied by this bat ranges from low desert 
to montane coniferous forests normally below 8,000 feet in elevation (Watkins, 1977). They 
have been found in a variety of habitat types including open ponderosa pine, desert scrub, 
pinyon-juniper, and open pasture and hay fields. They roost alone in rock crevices high up on 
steep ciiff faces. Cracks and crevices in limestone or sandstone cliffs provide important 
roosting sites (Leonard and Fenton, 1963; Easteria, 1973), especially where rocky cliffs occur in 
proximity to riparian areas (Findley et al. 1975). Rock outcrop areas along Hubbard and Terror 
creeks represent the most suitable habitat areas for spotted bat within the study area 
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Yable 3.9-1 
Threstenid, Endangered, and Other Species of Concern 
alty Occurring in the Study Area 

Common Name | Screntific Name Status 
Mammeis 
Spotted bat Euderma macuiatum™ FS. SS 
Townsend's big-earec bat Corynortunus townsend FS. SS 
Fringed myotis Myots fysanodes Ss 
Birds 
Betd eagie Haliaeetus ieucocepnaius 7, &C 
Amencan peregrine taicon Falco peregrinus anatu™ Ee. EC 
Northern goshaws Acoipiter gentilis FS. SS 
Flarmmutated ow Otus tamnmeotus FS 
Three-toed woodpecker Picoes Iidactytus FS 
Black swt Cypselowes ~ger FS 
Olve-sided fycatcher Contopus borealis FS 
Southwestern willow fycatcher Empidonax trailti extimus E 
Goiden-crowned kingiet Regulus satrapa FS 
Loggerhead shrike Lantus ludovwcianus FS 
Amphibians and Feptiies 
Tiger salamander Ambystome fgnnum FS 
Boreal toad Bute boreas boreas Cc, FS 
Northern leopard frog Rana pipiens FS 
\ Status 

E = Listed Endangered by the US Fish and Wikditle Service under the Endangered Species Act 

Species which are in imminent jeopardy of extinction 

T « Listed Threatened by the US Fish and Wildlife Service under the Endangered Species Act 

Species which are Tvestened with extinction 

C = Listed as Candidate by the US Fish and Wikdiife Service ‘axa for whch the Service has sufficient 

information to support listing as tweatened o endangered 

EC « Listed by the Colorado Division of Wiidiife as endangered in Colorado A species in mnmeciate 

jeopardy of becoming extinct fhroughout all or a significant portion of its range 

FS + Ciassified as ‘sensitive’ by the Regional Forester when occurring on lands managed by the U S 

Forest Service (5/6/04 Graf isting) 

SS « BLM listed speces of special concern 
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Townsend's big-eared bats are normally founc below 9.600 feet in elevation and apparently do 
not prefer Gense coniferous forests (Barbour ani Davis, 1969). This bat is usually found in 
smail groups (10 to 100) in mine shafts, caves, and man-made structures, often in view of light. 
ht occurs throughout most of Colorado, but its disiribution seems to be determined by suitable 
roost and hibernation sites (Colorado Division of Wictiife, 1984). Suitable roost and maternity 
shes are not present within tre study area, and it is uniirely that this species is a boca! resident. 
Therefore, no further analysis will be provided for Townsend's big-eared bat in this document. 





The fringed myotis occurs as scattered populations at moderate elevations on the Western 
Slope of Colorado and has been found in association with ponderosa pine, pinyon/juniper, and 
scrub oak habitats (Colorado Division of Wildlife, 1964). it apparently is not common in 
Colorado, and has only been found at elevations up to 7,500 feet (Fitzgerald et al., 1994.). 
Caves, mines, anc bulidings are used as Gay and night roosts as well as hibernation sites. 
Suitable roost and maternity sites are generally lacking within the study area. and # is unlikely 
that this species is a local resident. No further analysis will be provided for fringed myotis in this 
document. 


Baid eagles occur primarily as wintering birds in Colorado, and wintering populations are known 
to occur along the major river systems in the state. A few nesting records also exist for the 
State. In the study area, the baid eagle is only present as a winter resident along the North 
Fork of the Gunnison River drainage. This drainage and adjacent habitats are designated as a 
winter concentration area and winter range, respectively, by the Colorado Division of Wildlife 
(see Figure 24, Baid Eagle Range). Suitable winter habitat for baid eagles consists of secure 
diurnal perches, winter nighttime roosts protected from severe weather conditions, and foraging 
areas usually associated with large lakes or rivers (U.S. Fish and Wildlife Service, 1963). 
Although preferred wintering areas are usually near open water where eagles feed on fish o1 
waterfowl, baid eagles will also hunt over open, upland areas if other food sources (e.g., rabbits 
or Geer carrion) are readily available (Green, 1985). Kirk Madariaga. District Wilciiie Manager 
with the Colorado Division of Wildlife, indicated that as many as four to five baid eagies may be 
found along the North Fork of the Gunnison River near the two coal lease tracts during the 


winter months (Madariaga. pers. com., 1999). 


The study area occurs within the nesting range of the American peregrine falcon. The 
peregrine's preferred nest site is a rugged, remote cliff (100 to 300 feet in height) usually 
overlooking water, marshy, or riparian areas where prey is abundant (U.S. Fish and Wildlife 
Service, 1964). Preferred hunting areas include cropland, meadows. river bottoms, marshes. 
and lakes which aftract abundant bird life. Peregrines can travel up to 17 miles from nesting 
Cliffs to hunting areas (U.S. Fish and Wildlife Service, 1964). There are no known peregrine 
faicon nest sites in the study area, and suftabie nesting habitat is limited to a few cliff areas 
along lower Terror Creek and upper Hubbard Creek below its confluence with Willow Creek. 
No evidence of peregrine nesting activity was noted in these areas during the May 1999 site 
reconnaissance. Peregrines may occasionally wander over the study area while foraging or 
Guring migration. 


The northern goshawk invabits coniferous and mixed forests in much of the northern 
henusphere. in Colorado northern goshawks nest in dense coniferous forest, often on north 
slopes and near water. Nesting also has been documented in aspen and in trees in niparian 
habitats at the lower elevations (Bailey and Niedrach, 1965). They can be found in any forested 
ecosystems in the Gunnison Basin area, but blocks of mature and old growth forest habitats 
(200 acres or greater) with a relatively open understory and small openings are preferred 
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(Hayward et al. 1990; Finch, 1992; Andrews and Righter, 1992). They are sensitive to human 
disturbance and have abandoned nests and young due to hi nan activities that take place too 
close to their nest (Kennedy and Stahlecker, 1991). Mature stands of Douglas-fir and 
spruce/fir, especially with adjacent stands of aspen, within the study area represent potential 


Fiammulated owls prefer mature ponderosa pine and Douglas-fir forests with open canopies. 
Old growth (>200 years) or mature (>150 years) stands of ponderosa pine and ponderosa/ 
1994). A preference for stands with: an open, park-like spacing of trees may be due to this 
species foraging habitats (Reynolds et al., 1989). Flammulated owls are obligate cavity 
nesters, and they nest in natura! or woodpecker cavities. Both live and dead ponderosa pine, 
aspen, and Douglas-fir are used for nesting (Reynolds et al., 1989). Nesting territories are 
relatively small; a mean size of approximately 14 ha (34.6 acres) was reported by Linkhart 
(1984) for a population in Colorado. Mature stands of Dougias-fir and aspen represent potential 
habitat for this species in the study area. 


Three-toed woodpeckers are associated primarily with mixed coniferous forests up to 9,000 feet 
in elevation. They require snags (standing, dead trees) for feeding, perching, nesting, and 
roosting, although they will feed in live trees. Foraging occurs in areas with abundant dead and 
decayed trees where it eats mostly larvae of wood-boring beetles by peeling the bark of dead 
conifers to extract wood boring insects (Terres, 1980). Snags at least 12 inches dbh (diameter 
at breast height) and 15 feet in height are required for its excavated nest cavities (Towry, 1987). 
Fire or inseci killed trees are major food sources. Forest fires and areas of insect outbreaks 
may lead to local increases in woodpecker numbers after 3 to 5 years (Bull et al., 1986; Scott et 
al., 1980). The general lack of diseased or burned coniferous forest stands within the study 
area may limit the likelihoox of local populations of three-toed woodpecker. 


The black swift is considered rare to uncommon in all mountain ranges in the state except the 
San Juan Mountains (Andrews and Righter, 1992). Foraging birds range widely at high 
elevations over montane and adjacent lowland habitats. They nest on precipitous cliffs near or 
behind high waterfalis (Andrews and Righter, 1992). Preferred nesting habitat is lacking within 
the study area, but foraging birds may occasionally occur over the area. 


The olive-sided flycatcher is a neotropical migrant songbird that is widespread in open, mature 
stands of coniferous forest from the Rocky Mountains westward. In Colorado it occurs in 
spruce/fir forests at elevations from 9,000 to 10,000 feet (Terres, 1980). It prefers forest edges 
near clearings, wooded streams, and lakes and is known to use burns and clearings, including 
clearcuts, for foraging. This species feeds on flying insects by darting out from high, exposed 
perch sites. Feeding and advertising behavior is characterized by conspicuous perching near 
the top of dominant trees or snags in the landscape. Snags or open branches are often used 
as perch sites, and populations are usually highest where snags are abundant (Ehriich et al., 
1988). This species breeds primarily in mature spruce/fir and Douglas-fir habitat and is a likely 
summer resident in these habitats within the study area. 


The southwestern willow flycatcher is also a neotropical migrant songbird that winters in Mexico 
and Central America and breeds as far north as the Colorado River in western Colorado. In 

Colorado willow flycatchers are considered an obligate riparian species that inhabit cottonwood- 
willow associations (Kingery and Dillon, 1987) and breed in close association with dense willow 
thickets (Sedgwick and Knopf, 1992). The breeding range of this subspecies includes areas of 
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suitable habitat within the study area up to an elevation of 8,500 feet (USFWS, 1996). The only 
Suitable areas of habitat for this species within the study area occurs in association with the 
large beaver pond complex on Hubbard Creek near the historic Blue Ribbon Mine. The 
periphery of these beaver ponds support dense stands of coyote willow (Salix exigua) that 
could support nesting activity by southwestern willow flycatcher. 





Goiden-crowned kinglets are considered uncommon to fairly common resiijents of the higher 
mountains in Colorado (Andrews and Righter, 1992). They breed primarily in mature, dense 
spruce/fir forests but can be found in all coniferous forest types and sometimes in lowland 
woodlands during the winter months. They seem to be most common in suitable habitats west 
of the Continental Divide (Andrews and Righter, 1992). Golden-crowned kinglet may inhabit 
mature stands of Dougias-fir and spruce within the study area. 


Another neotropical migrant, the loggerhead shrike, prefers open country, thinly wooded, or 
scrubby land with clearings (Terres, 1980). Andrews and Righter (1992) report this species to 
be a fairly common resident in the western valleys of Colorado. Preferred habitats include open 
riparian areas, grassiands, shrublands, and open pinyon/juniper woodlands. While Robbins et 
al. (1989, as cited in Andrews and Righter 1992) indicate that this species has shown significant 
population declines over most of North America, populations appear to be stable in western 
Colorado (Lambeth, pers. com., as cited in Andrews and Righter, 1992). Populations are 
declining in the midwestern and northeastern United States for reasons which are poorly 
understood. Population declines may be related to the decline in agriculture and increase in 
second-growth forests (Fraser and Luukkonen, 1986) and the use of pesticides (Ehriich et al. 
1988). Loggerhead shrike is likely a summery residerit of lower elevations shrubland habitats 
within the study area. 


Tiger salamanders occur in virtually all habitais where there is water nearby for breeding. They 
are usually absent from waters where predatory fish such as trout are present (Hammerson, 
1986). Shallow pools in small wetland areas, Terror Creek Reservoir, backwater areas along 
perennial streams, and intermittent streams within the study area represent suitable breeding 
habitat for this species. 


The boreal toad occurs in the mountainous portions of Colorado and is most common between 
8,500 and 11,000 feet in elevation (Hammerson, 1986). They hide beneath rocks or logs or in 
rodent burrows when inactive. Toads emerge from hibernation in May to breed and return to 
hibernaculum in late August and September (Hammerson,1986). Preferred breeding habitats in 
Colorado include wet meadows, marshes, and the margins of beaver ponds and lakes 
(Hammerson ,1986). Boreal toads breed in any body of water lacking a strong current and with 
gradually descending banks at some point around the perimeter (Loeffler, 1998). Egg 
placement is usually in shallows where the thermal effects of the sun are optimized (Loeffler, 
1998). Available evidence indicates that females may disperse over greater distances and into 
Grier habitats than the males (Loeffler, 1998). Recent radio re-location studies of PIT-tagged 
(microchiped) toads by the Colorado Division of Wildlife indicate that male toads remain within 
300 meters of breeding sites, while females can move up to 3 to 4 miles from breeding areas 
(Jones, pers. comm., 1999). Selected upland habitats for both males and females include 
aspen and conifer habitats with rocky areas or ground squirrel holes wher> toads seek refuge in 
rock crevices or rodent burrows to avoid temperature extremes and desiccation (Jones, pers. 
comm., 1999). The boreal toad may be present in wetland areas with standing water at 
elevations above 8,500 feet within the study area. 
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Northern leopard frogs are a highly aquatic species and are usually found in close association 
with the banks and shallow water areas of permanent marshes, ponds, streams, lakes, and 
reservoirs. Water bodies with rooted aquatic vegetation are preferred (Hammerson, 1986). 
Pools and slow moving steams within meadow areas represent suitable habitat for northern 
leopard frog in the regio:.. Lower elevation riparian areas within the study area may provide 
Suitable habitat for northern leopard frog. 


3.9.3 Environmental Consequences 


3.9.3.1 Summary 


The construction of various borehole, shaft, and access road facilities would create 
approximately 33.5 acres of new surface disturbance in curreritly undisturbed areas of 
vegetation communities/wildiife habitats. The principal wildlife habitats to be affected would be 
oak and aspen habitats. Potential effects to species of concern are greatest with loss of aspen, 
Douglas-fir, and cottonwood habitats, but most of these potential impacts can be avoided with 
the implementation of appropriate mitigation measures. impacts to sensitive wetlands and 
riparian habitat as well as to potential breeding habitca for boreal toad and tiger salamander 
would occur if there was construction of a drill site access road along Hubbard Creek to drill site 
IP99-7. There is a Forest Service stipulation that precludes road and pad construction in 
riparian aieas or wetlands. Indirect impacts would include the surface effects of subsidence 
(mainly the creation of surface cracks), a potential increase in tram and vehicle collisions with 
wintering mule deer and elk, and potential changes in bald eagle winter habitat resulting from 
flow any reductions in the North Fork of the Gunnison River. 





3.9.3.2 Effects of Alternative A (No-Action). 


With this alternative, the coal lease tracts would not be offered for lease, and there would be no 
exploration drilling within the Iron Point Exploration License area. Wildlife resources in the 
lease areas would essentially remain in the existing condition. As a result, wildlife habitat 
distribution, extent, and condition as well as wildlife populations would remain similar to existing 
conditions, assuming there are no major alterations in current land use activities. Wildlife 
habitats within the study area would continue to be subject to low levels of use in the form of 
would be approximately 15 acres of new disturbance on Oxbow’s fee property associated with 
development of the Elk Creek portal facilities. Most of this disturbance would be in oak brush 
habitat, but small amounts © cottonwood habitat in Elk Creek would also be lost to this 
development. These habiiat losses would be small, next to an existing roadway, and are 
unlikely to have any measurable effect on existing wildlife populations. No active raptor nest 
sites or other sensitive habitat features would be affected by development of the Elk Creek 


Traffic levels associated with mine personnel, train transport of coal, and truck transport of coal 
would remain the same, and the risk of vehicle/deer and elk collisions along State Highway 133 
would remain the same. The conveyor planned to carry coal from the Bowie No. 2 portal area 
to the old State Highway 133 has the potential to disrupt mule deer and elk movement through 
winter range in this area unless properly designed underpasses are constructed at appropriate 
intervals along the length of the conveyor. 
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3.9.3.3 Direct and indirect Effects Common to All Alternatives 





An estimated 33.5 acres is proposed to be disturbed by borehole, shaft, and access road 
ructi ter all acti \‘ eth ee ao sitation 
communities/wildife habitats from these activities was estimated to be: 23.1 acres in oak 


brush, 6.4 acres in aspen, 2.7 acres in grass/forb, and 1.3 acres in cottonwood or Douglas-fir 
habitats. 


None of these disturbances would be in elk or mule deer severe winter range and winter 
concentration areas or in known elk production areas, and these relatively small amounts of 
habtat disturbance in summer and winter range are unlikely to have any measurable effect on 
restrictions for surface disturbance and occupancy in elk winter range wouid eliminate any 
potential risk of indirect impacts to wintering elk from human presence. BLM also has a timing 
restriction as described in Unsuitability 15 in Appendix C, Unsuitability Analysis Report - Iron 
Point Coal Lease Tract, and Appendix D, Unsuitability Analysis Report - Elk Creek Coal Lease 
Tract. Minor habitat losses would also have minimal effect on wide-ranging species such as 
mountain lion and black bear. 


With respect to threatened, endangered and other species of concern, no important or critical 
habitats of baid eagle and peregrine falcon would be directly affected by these surface 
salamander are dependent on aquatic and or wetland areas, and no surface disturbances are 
proposed in these areas. in addition, standard Forest Service stipulations would prohibit 
disturbance to these habitats including riparian areas. However, based on a fieid review of the 
proposed access road corridor to drill site |P99-7 in the Iron Point Exploration License area, it 
would be impossible to construct this road without impacting the riparian corridor along Hubbard 
Creek and also possibly wetlands along the creek bank. In many areas, the old degraded road 
bed is within the existing riparian corridor or is immediately adjacent to the creek bank. In 
addition, areas of unstable slopes have slumped across the old road bed and into the creek. 
Suitable habitat for southwestern willow flycatcher, boreal toad, and northern leopard frog is not 
present along this stretch of the creek, but potential breeding sites for tiger salamander may be 


Dust control measures, increases in potable water consumption, and potential mine-related 
dewatering reductions in flow to Hubbard Creek would reduce flow by 35 to 355 acre-feet per 
year in the North Fork of the Gunnison River and could have an effect in fisheries in this river, 
especially during the winter months. Reductions in winter flows could aiso have an effect on 
the extent of ice free portions of the river. These indirect impacts could alter the suitability of 
the North Fork Gunnison River as a winter concentration area for bald eagles. 


Access roads or drill sites to be constructed in aspen, cottonwood, and Douglas-fir habitats 
create a potential impact risk to nest sites of forest nesting raptors such as northern goshawk, 
Cooper's hawk, sharp-shinned hawk, great horned owl, northern pygmy owl, long-eared owl, 
northern saw-whet owl, and flammulated owl. Nest sites of forested associated raptors could 
be impacted by direct loss or indirectly by adjacent human disturbance during the nesting 
season. Clearing of trees for construction could also result in the loss of snags that provide 
possible cavity nest sites for owls and important foraging and nesting sites for three-toed 
woodpecker. Snags also represent potential preferred perch sites for olive-sided flycatcher at 
forest edges. 
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There would be no disturbance of important habitats for spotted bat, Townsend's big-eared bat, 
and fringed myotis. Caves, old mines, and areas of rock outcrop suitable for roost, hibernation, 
Or maternity sites for these species would not be affected by the proposed surface 
disturbances. There would aiso be no disturbance of potential nesting habitat (cliffs near 
waterfalls) for black swift. 





There could be losses of potential habitat areas used by loggerhead shrike (oak brush) and 
goiden-crowned kinglet (mature Douglas-fir stands), but these iosses would be relatively minor. 
individual birds could be affected by these losses, but minor habitat reductions would be 
unlikely to have any measurable effect on local populations. 


The primary indirect impact that could affect local big game populations is the potential for an 
increase in vehicle and train killed mule deer and elk due to increased levels of employee traffic 
and coal transport (both train and truck) through elk and mule deer severe winter range and 
winter concentration areas along State Highway 133 and the North Fork of the Gunnison River. 
Based on conversations with Kirk Madariaga, District Wildlife Manager, Colorado Division of 
Wildlife (pers. comm. 1999), it could be expected that the number of vehicle and train/big game 
Collisions would increase proportionately with the level of increase in train and passenger 
vehicle trips but not coal truck trips. His observations indicate that most road-killed deer and elk 
are killed in early winter by passenger vehicles and not by coal trucks, and the number of 
collisions drops off abruptly as winter progresses. He hypothesized that there were fewer 
collisions with coal trucks because coal truck drivers are more familiar with areas where mule 
deer and elk concentrate, and therefore, are better prepared to avoid collisions. According to 
Madariaga, approximately 5 to 10 elk and 20 to 30 mule deer are killed per year along Highway 
133 in the general vicinity of the two mine operations. He also indicated that coal trains kill 
mule deer and elk, and in possibly higher numbers than those killed along the highway, since 
wintering elk and deer tend to concentrate more in areas along the railroad right-of-way. 
However, he had no personal documentation to substantiate the number of train/big game 


3.9.3.4 Effects of Alternative B 


Direct impacts to wildlife habitats would be consistent for all alternatives. The only potential 
indirect impact that could vary with the different alternatives is subsidence. As noted in Section 
3.4, Soils, the effect of subsidence would manifest itself as cracks forming on the earth's 
surface followed by a settling of the ground elevation as the geologic strata cave, at depth, 
behind the advancing long-wail operation. Some cracks, devoid of vegetation, would remain on 
the surface at the conclusion of mining. The extent of wildlife habitat which would be affected 
by cracking cannot be calculated but wouid lil:ely be minimal considering the potential acreage 
involved and the natural ability of these cracks erode, seal, and eventually revegetate. It is 
unlikely that a measurable acreage of wildlife | abitat would be lost given these considerations. 


Subsidence also has the potential to disrupt springs or other sources of surface water, thereby 
affecting important wetland and riparian habitats as well as watering areas for wildlife. 
However, if there is disruption of surface water sources, Forest Service standard stipulations 
“vc 2c require the mine operator to replace this loss with water from an alternate source in 
; Scant quantity to maintain existing riparian habitat and wildlife use. Therefore, there should 
long-term adverse impacts to wildlife or wildlife habitat from disruption of surface water 
s0ulrves. 
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39.35 Effects of Alternative C 





The effects of this alternative would be similar to Alternative B except for the indirect effects of 
Subsidence. The effects of subsidence under Alternative C would be greater than under 
Alternative B given the adoption of multi-seam mining activities and the larger lease acreage 
involved. With multi-seam mining, the depth to which geologic strata cave behind the 
advancing mining operation would be greater. Given that the lease area under Alternative C is 
approximately 10 percent greater than under Alternative B, a comparatively larger acreage 
would be subject to the effects of subsidence. 


3.9.3.6 Effects of Alternative D 


Alternative D is identical to Alternative C except that subsidence would not be permitted under 
specific features such as Terror Creek, Hubbard Creek, or the Curecanti-Rifle 230/345 kV 
electric transmission line. Effects on riparian habitat in Terror and Hubbard Creeks would not 
occur. As a result, the effects on existing wildlife habitats and populations would be the same 
only over a slightly smaller lease area. There would also be less risk of disruption of surface 


3.9.4 Cumulative impacts 


Approximately 33.5 acres of wildlife habitat would be affected by surface disturbances on the 
lease and exploration areas. Seventy acres of previous disturbances are associated with the 
existing Bowie No. 2 Mine and approximately 95 acres have been disturbed at Oxbow’s 
Sanborn Creek Mine. Approximately 10 to 15 acres and 15 acres of additional disturbances are 
planned at these two mining operations, respectively. The acreage of wildlife habitat that would 
be directly affected within the cumulative effects area by any action alternative represents a 
relatively minor short-term increase in lost habitat. The acreage of wildlife habitat affected by 
subsidence would not measurably increase habitat loss. 


Human population increases in the region due to expanded and continued mining, as well as to 
expected general population increases unrelated to mining, would create increases in human 
recreational activities, including hunting. Increased recreational use of public lands would place 
additional human disturbance pressures on wildlife populations as well as increase hunting 
pressure on big game populations. The magiitude of these effects ori regional wildlife 
populations is impossible to predict. 


3.9.5 Possible Mitigation and Monitoring 


Aside from standard Forest Service stipulations imposed to protect wildlife and wildlife habitat 
and BLM unsuitability criteria, only two additional mitigation measures are proposed to protect 
habitat for wildlife species of concern. For any construction activities in forested habitats of 
aspen, Douglas-fir, and cottonwood, these areas should be surveyed for evidence of raptor 
nesting activity prior to construction. if any nest sites are located, the timing and/or the location 
of construction should be modified to preclude any impacts to raptor nest sites. This mitigation 
would be effective in minimizing or preventing impacts to breeding pairs of raptors and their 
fledglings. 


Since snags, and especially large snags, provide potential nest site + Cavity nesting owls, 
foraging and nest sites for three-toed woodpecker, and perch sites dlive-sided flycatcher, all 
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proposed development sites in forested habitats should be surveyed for the presence of snags. 
if any snags are located, the locations of surface disturbance should be modified to the extent 
necessary to avoid the loss of snags. This mitigation would be effective in protecting potentiai 
nest sites for previously-mentioned species. 


3.10 AQUATIC RESOURCES/FISHERIES 





issue: Minimize disturbance to fish habitat and fish populations. Areas of concern include: 
direct disturbance of stream channels; reduced flow; stream sedimentation; water quality 
degradation; and impacts to threatened and endangered aquatic species. 


3.10.1 Introduction 


Fisheries and aquatic habitat information are discussed for streams, reservoirs, and ditches that 
are located within and surrounding the Iron Point and Elk Creek Coal Lease Tracts and the Iron 
Point Exploration License area. Information was obtained by reviewing available literature and 
conducting a field reconnaissance on May 17 and 18, 1999. Water bodies that are located 
within or immediately adjacent to the study areas include Elk Creek, Bear Creek, Hubbard 
Creek, Alder Creek, Terror Creek, West Fork Terror Creek, Terror Creek Reservoir, and several 
irrigation ditches. Three of the streams (Hubbard, Terror, and West Fork Terror Creeks) are 
and special concern fish species. Elk, Bear, and Alder Creeks are intermittent streams that do 
not contain year-round habitat for aquatic species. 


Fisheries and aquatic information also is discussed for the North Fork of the Gunnison River 
and the Gunnison River. These streams contain important game fish species and federally 
endangered and special concern fish species. 


3.10.2 Affected Environment 
3.10.2.1 North Fork of the Gunnison ‘iiver 


The mainstem section of the North Fork Gunnison of the River is classified as Ciass | Cold 
Water Aquatic Life by the Colorado Department of Public Health and Environment. This 
classification is defined as". . . waters that (1) currently are capable of sustaining a wide 
variety of cold water biota, including sensitive species, or (2) could sustain such biota but for 
correctable \.ater quality conditions" (CDOPH, 1999). Game fish species present in the river 
include rainbow trout, brown trout, cutthroat trout, and brook trout (Hebein, 1999). Rainbow, 
brown, and cutthroat wrout were stocked in the river from 1973 through 1995. Based on surveys 
conducted by the Colorado Division of Wildlife, low to average numbers of trout were collected. 
game fish species such as northern pike and green sunfish sporadically occur in low numbers 
(Hebein, 1999). These species likely originate from Paonia Reservoir. Native species collected 
in the river consisted of roundtail chub, bluehead sucker, flanneirnouth sucker, speckled dace, 
longnose dace, and mottled sculpin (see Table 3. 10-1, Fish Species Occurrence Within the 
Project Study Area Streams). 


Adequate habitat and water quality conditions are available in the North Fork of the Gunnison 
River to support trout populations. The general types of habitat present in the river below 
Hubbard and Terror creeks include a mixture of long runs and smaiier riffies and pools. In 
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TABLE 3.10-1 
Fish Species Occurrence Within the Project Study Area Streams 
$ |i i : ; é 
Common Name Scientific Name Status’ $ e 
~ 
PEL 
Trout Seimonideae i 
Cutthr vat trout Oncorhynchus clark } G x x Ix |x 
Rainbow trout Oncorhynchus mykiss G x x x 
Brown trout Saino tutta G x x x 
Brook trout Satvetinus tontnais G x x p 
Pike Esocidae x 
Northern pike Esoc luctus G x 
Carp Minnows 
__Mumpback chub Gila cypha FE. SE x 
Borytait Gia etepans FE. SE 
Roundtail chub Gila robusta SSC; BLM SC | x » 
Red shiner Cypnineiia iutrensis NG x 
Carp Cyprinus carpio NG x 
Sand shiner Notropis stramnineus NG x 
Flathead minnow Pimephaies promeias NG x 
Colorado pikeminnow | Ptychocheilus lucius FE, SE x 
Longnose dace Rhinichthys cataractae NNG x 
Razorback sucker Rhinichthys osculus NNG x x Ix Ix x 
Suckers Catostomidae 
White sucker Catostomus commerson NG x x x 
Bivehead sucker Catostomus discoboius SSC; BLM SC | x x x 
F'3nnetmouth sucker Catostomus latipinnus SSC; BLM SC | x x 
Razorback sucker Xyrauchen texanus FE. SE x 
Catfishes Centrarchideae 
Biack bullheac Ameinus meas G 
Channel catfish ictaiurus punc catus G x 
Sunfishes Centrarchidee 
Green sunfish Lepomis cyanetius G x 
Smatimouth bass Micropterus dolomieui G 
__ Largemouth bass Micropterss sairnodes G 
Scutpins Cottidee 
Mottled sculpin Coftus baird NNG x x » x 
Coma wang 0s Couas apa coc ceo GE, Bitgeed See 
These are the most species, refer to Burdick (1995) for a list of other species in the river 
* P = Potential occurrence basad on habitat 





~Bonyial does not occur in the Gunnison River, but # is present (rare) in the Colorado River 




















September 1999 Chapter 3 Page 3-143 


wider sections of the river, the channel is braided with islands and side-channeis. Fish cover is 
provided mainly by instream substrate and other structures. Factors that limit the quality of 
aquatic habitat include low summer flows due to irrigation diversions, return irrigation flows, 
sitation, general lack of cover, and livestock disturbance (Hebein, 1999). 


3.10.22 Tributaries 





The following information summarizes aquatic habitat and fisheries in project area tributaries. 
Two drainages, Hubbard and Terror Creek, both support trout populations. Three intermittent 
streams (Elk, Bear, and Alder creeks) do not contain game fish species or threatened, 
endangered, or special concern species. Trout and native fish species occur seasonally in 
Terror Creek Reservoir and the irrigation ditches (Terror Creek and Overland). However, 
Grawdown in Terror Creek Reservoir in the summer restricts year-round habitat for fish. Based 
on discussions with the Colorado Division of Wildlife and the Forest Service, no 
macroinvertebrate surveys have been conducted in the tributaries. 


Habitat conditions in Hubbard Creek are largely determined by gradient and channel 
configuration. in the lower two miles (i.e., above the North Fork of the Gunnison River 
confiuence), the strearn flows through canyon areas with moderately steep (jradient. Riffies 
and runs represent the dominant types of habitat along with small side-pools. Boulders and 
cobbies are the predominant substrates. Fish cover is provided by instream substrate and 
organic debris (logs, tree limbs) and overhanging riparian vegetation. At an elevation of 
approximately 6,200 feet, the stream is characterized by lower gradient and a wider, 
meandering channel. A series of beaver ponds are located about 2,000 feet downstream of the 
historic (now abandoned) Biue Ribbon Mine area. Above the beaver ponds, the channel 
contains a more diverse mixture of pools, riffies, and runs. Higher quality habitat for fish is 
present in the form of undercut banks, instream substrate, and overhanging willows. Colorado 
Division of Wildlife inicicated that stream reaches below 9,800 feet and gradients less than 3 
percent are the mos! productive trout habitat (Forest Service, 1986). 


Habitat conditions at most of the proposed expioration drill sites mainly refiect a steeper 
gradient stream, as shown in 3. 10-2, Summary of Aquatic Habitat Conditions at Proposed 
Expic-ation Drill Sites Near Hubbard Creek. Drill Site IP99-22. which is located in the upper 
portion of Hubbard Creek, was not accessible. However, ent in this area was less than 
IP99-23 through IP99-27. Some factors that limit aquatic habitat in Hubbard Creek include 
erosion, excessive siltation, and water diversion for irrigation. 


Two instream flow recommendations were appropriated for Hubbard Creek in 1984 by the 
Colorado Water Conservation Board: 4 cubic feet per second (cfs) in an o.1-mile segment in 
the headwaters and 5 cfs in a 2.5-mile segment in T2S, R91W, Sections 14, 23, 26, and 35. 
The purpose of the recommendations was “to preserve the natural environment tc a reasonable 
degree" (Colorado Water Conservation Board, 1984). 


Hubbard Creek provides habitat for trout and native fish species. Trout s~scies present in the 
stream include rainbow, brown, brook, and cutthroat (Wang, 1998; Colorado Division of Wildiife, 
1978). The Colorado Division of Wildlife stocked severai varieties of cutthroat trout and rainbow 
trout between 1973 and 1996. Although Colorado River cutthroat trout were included in some 
of these stocking efforts, interbreeding with other cutthroat varieties has resulted in no pure 
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Table 3.10-2 
Summary of Aquatic Habitat Conditions at Proposed 
Exploration Drill Sites Near Hubbard Creek 
Drill Site Gradient General Type of Habitat Fish Cover 
Numbers 
pools, Douiders and cobbies overhanging willows 
P99-7 Low gradient Long pool with sill-dorninated Depth 
substrate 
Downstream of Moderately steep Rifles and ru: ah moderately instream substrate. 
iP99-7 large side pools. boulders and overhanging willows 
cobbies instream debris (logs) 














strains being present. Other fish species inhabiting Hubbard Creek include biuehead sucker, 
speckled dace, white sucker, and mottled sculpin (6LM, 1£ 98; Colorado Division of Wildlife, 
1978). West Fork Hubbard Creek contains the same trout and native fish species. 


The Terror Creek drainage (East Fork Terror, West Fork Terror, and Terror creeks) is 
character'zed as moderately steep with gradients ranging from approximately 5 to13 percent. 
Within the project study area, elevations vary from approximately 6,700 to 7,800 feet. Stream 
widths vary from 5 to 20 feet with boulder-dominated substrates in most segments. Cobbies 
are the types of general habitat. Fish cover is provided by overhanging riparian vegetation, 
instream substrates, and organic debris. The Co ‘rad. Division of Wildlife rated fish habitat in 
East Fork Terror Creek as poor and West Fork Terror Creek as average. Limiting factors for 
fisheries in the drainage include siltation, erosive soils, and lack of water dur’ 1g the summer 
through winter period (Colorado Division of Wildlife, 1¥78). 


Based on limited sampling in West Fork Terror and East Fork Terror creeks, fish species in the 
Grainage consist of cutthroat trout and speckled dace. The lower portion of Terror Creek near 
the confluence with the North Fork of the Gunnison River may also support species such as 
were stocked in Terror Creek in 1982 and 1988 through 1996. The upper portions of the 
Grainage also may contain brook trout, as this species was observed in Terror Creek Reservoir 
(Rudin, 1999). 


3.10.2.3 Gunnison River 


The 75-mile section of the Gunnison River between its confiluences with the North Fork of the 
Gunnison River ard Colorado River is classified b)' the Colorado Department of Public Health 
and Environment ()999) as Ciass | Cold Water Aquatic Life. However, recent fish surveys in 
the Gunnison River indicated “ cold water fishery in tha upper portion of this segment and a 
warm water fishery in the lower portion (Burdick, 1995). After constructing the Aspinall Unit, the 
transition zone from cold water fish species to warm water species was determined to be 
etween the confiuence with the North Fork of the Gunnison River, River Mile (RM) 75 and 
Drysdale Flats (RM 67). The warm water fishery was dominated by native fish species. in 
1992 and 1993, approximately 79 percent of the total catch was comprised of .ative species, 
largely due to biuehead sucker, flanneimouth sucker, an: roundtail chub (Burdick, 1995). Carp 
and --tite sucker were the most frequently encountered non-native species by comprising 7 
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and 6 percent of the total catch, respectively. Numerous minnow species such as red shiner, 
sand shines, fathead minnow, and speckled dace also were collected in seining surveys. 
Rainbow trout and brown trout, which individually comprised approximately 2 to 3 percent of the 
total catch, were the most abundant game fish species. The highest trout numbers were 
collected between RM 60 and 75. Other game fish species that individually comprised less 
than 1 percent of the total catch included northern pike, black bullhead, channel catfish, green 
sunfish, largemouth bass, and smaiimouth bass. 





Relatively diverse aquatic habitat conditions are found in the Gunnison River between the North 
Fork of the Gunnison River and Colorado River confiuences. From the North Fork confluence 
(RM 75) to Drysdale Flats (RM 67), the river flows through a wide canyon. An extensive 
floodplain occurs from RM 67 downstream to Roubideau Creek (RM 50), which contain a 
variety of habitats such as braided channels, vegetated islands, long runs, riffies, and 
backwaters (Burdick, 1995). From RM 50 to Whitewater (RM 15), the river flows through 
narrow canyon areas. A mixture of moderate velocity riffies, quiet shorelines, and slow runs are 
found between Whitewater and the Rediands Diversion Dam (RM 3). A canyon area exists just 
above the Rediands Diversion Dam. Restoration activities in the Gunnison River have involved 
the construction of the fish passageway al the Aediands Diversion Dam, flow 
recommendations, and restoration of wetiary, habitats adjacent to the river (Burdick, 1995). 


3.10.24 Threatened, Endangered, and Sensitive Species 


Four federally endangered fish species occur in river segments located downstream of the coal 
lease tracts: Colorado pikeminnow (squawfish), razorback sucker, humpback chub, and 
bonytail. Colorado pikeminnow and razorback sucker presently occur in the Gunnison River. 
Three special concern species (Colorado and BLM) also are present in downstream areas: 
trout (Oncorhynchus clarki pleuriticus), (Forest Serv... sensitive and Colorado special concern 
species) were previously stocked in Hubbard and Terror Creeks, the populations are not 
considered pure strains (see Se~son 3.10.2.2, Tributaries). The following information 
summarizes the distribution, critical habitat designations, habitat use, and spawning periods for 
these species except Coloraco River cutthroat trout. 


Colorado Pikeminnow - Downstream river segments inhabited by Colorado pikeminnow 
include the Gunnison and Colorado rivers. in the Gunnison River, the present distribution 
includes the lower 30 )> 40 miles. The upper distribution is between Bridgeport at RM 30 and 
the Escalante Bridge (RM 41.9) (Burdick, 1999). Between 1918 and the spring of 1996, this 
species was limited to the lower 3 miles of the Gunnison River because of ‘ire Recilands 
Diversion Dam (RM 3). in June 1996, a fish ladder was constructed at the Rediarids Diversion 
Dam, which allowed fish to move upstream of the dam. This species also is found in the 
mainstem portion of the Colorado River near Palisade, Colorado downstream to Lake Powell 
(USFWS, 1994). Six critical habitat reaches have been designated for this species in the 
Colorado River drainage (USFWS, 1994). Two reaches are located downstream of the coal 
leave tracts: (1) Gunnison River and its 100-year floodplain from its confivences with the 
Uncor~sahgre and Colorado Rivers; and (2) Colorado River and its 100-year floodplain from the 
Colorario Bridge at exit 90 north of interstate 70 (RM 238) downstream to the Dirty Devil arm of 
Lake Powell. 


Habitat requirements of Colorado pikeminnow depend upon the life stage and time of year 
Young-of-the-year (YOY) and juveniles prefer shallow backwaters, while adults prefer pools, 
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eddies, and deep runs (Miller et al. 1982). Adults seem to prefer depths of about 2 to 7 feet, 
velocities of 0 to 0.2 feel per second, and boulder/silt substrates (Vaidez et al, 1982). 
Juveniles and YOY are usually found over silt or sand bottoms with minimal current (Tyus et al.. 
1982). During peak runoff in the spring and early summer, fish usually move into backwater 
areas of flooded riparian zones to avoid swift velocities, feed, and prepare for the upcoming 
spawning period (Vaidez and Wick, 1983). As adults mature, they become highly mobile during 
the spawning period. which occurs after peak runoff from mid-June to mid-August. Larvae drift 
downstream from spawning sites beginning in late June and continue until late August. 





Razorback Sucker - The Gunnison and Colorado rivers represent the closest downstream 
rivers inhabited by razorback sucker. In the Gunnison River, wild razorback sucker are thought 
to be extirpated (Burdick and Bonar, 1997). As a result, approximately 4,938 juvenile and 
sub-adults have been stocked between October 1995 and October 1998 (Pfeifer and Burdick, 
1998). The stocking program has extended the distribution in the Gunnison River from the 
Hartiand Diversion Dam at RM 60 downstream to the confluence with the Colorado River. 
Razorback sucker also are found at scattered locations in the Colorado River. Critical habitat 
has been designated for 15 reaches in the Colorado River Basin. The closest downstream 
reaches in relation to the coal lease tracts include (1) Gunnison River and its 100-year 
floodpiain from its confiuences with the Uncompahgre River to the Rediands Diversion Dam; 
and (2) Colorado River and its 100-year floodplain from the Colorado Bridge at exit 90 north of 
interstate 70 (RM 238) downstream to Westwater Canyon (USFWS, 1994). 


Habitat requirements for razorback sucker reflect both riverine and reservoir environments. 
period (July through March) (Maddux et ai., 1993). Osmundson and Kaeding (1991) 
summarized seasona habitat use as follows: pools and eddies from November through April, 
runs and pools from July through October, runs and backwaters in May, and backwaters and 
flooded gravel pits during June. Juveniles seem to prefer shallow water and minimal flow in 
backwaters, tributary mouths, off-channe! impoundments, and lateral canals (Maddux et al., 
1993). The spawning period for razorback suckers in the Upper Colorado River Basin usually 
occurs in April through mid-June. However, limited spawning has been documented for this 
species in the Upper Colorado River basin. 


Humpback Chub - The occurrence of humpsack chub is limited to one known recent record in 
the Gunnison River and river canyon sections in the Colorado River. One humpback chub was 
captured in a canyon-reach of the Gunnison River in 1993 (Burdick, 1995). In the Upper 
Colorado River, this species is found in the Black Rocks and Westwater Canyon reaches near 
the Colorado-Utah state line, Professor Valley near Moab, and Cataract Canyon near Lake 
Powell (Maddux et al., 1993). Seven critical habitat designations exist within the Colorado River 
Basin. Of these reaches, two are located downstream of the Bowie and Oxbow mines in the 
Upper Colorado River: (1) Black Rocks to Fish Ford River; and (2) Brown Betty Rapic to 
imperial Canyon just upstream of Lake Powell (USFWS, 1994). 


Humpback chub are mainly found in river canyons, where they utilize a variety of habitats. in 
gene. nl, they prefer deep pools (about 25 to 65 feet deep), eddies, and upwells near boulders. 
steep + spoff cliff faces, and sand/gravel bars near boulders (Maddux et al., 1993). YOY chubs 
usually are found in backwaters and quiet pockets of water on rock benches or along steep rock 
walls (Vaidez and Clemmer, 1962). Juveniles occur in backwaturs, eddies, and runs, with low 
velocities and sand, silt, or boulder substrates (Vaidez et al., 1982). Spawning occurs in May 
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through July after the peak spring flows al water temperatures ranging from about 50° to 68° F 
(Maddux et al.. 1993). 


Bonytail - The bonytail is considered to be the rarest of the four Colorado River federally 
endangered fish species. Since intensive sampling began in 1977, onty a ‘ew individual: have 
been collected in the Upper Colorado River Basin. in the mainstem potion of the Upper 
Colorado River, one to five individuals were collected in the Black Mocks area, Cataract Canyon 
about 20 miles upstream of Lake Powell, and Lake Powell (Kaeding et al. 1986, Maddux et al. 
1993). No bonytail have been collected in the Gunnison River. 





The general types of habitat used by bonytail include mainstem river and impoundments on the 
Colorado River. Collection sites for this species in the Upper Colorado River Basin were 
Characterized es deep pools and eddies with slow or fast currents (Kaeding et al. 1986). 
Substrates at the collection sites consisted of silt, silt-bouider, and boulders (Vanicek and 
Kramer, 1969). Limited information is available concerning spawning requirements for this 
species. It is assumed that spawning occurs in June or July, based on studies in the Green 
River 


Flanneimouth Sucker and Bivehead Sucker - These native suckers occur in the North Fork 
Gunnison, Gunnison, and Colorado Rivers. Both species are found in a variety of habitats that 
include riffies, pools, runs, and backwater areas in larger strearns and rivers (Sublette et al.. 
1990). In most instances, the strearns have minimal vegetation, moderate to high turbidities. 
and high spring flows. Depths usually range from 1 to 6 feet, with substrates consisting of 
rocks, gravel, or mud (Sigler and Miller, 1963). Spawning occurs in the spring or early summer 
at lower elevations and in summer at higher elevations. 


Roundtail Chub - This species also occurs in the North Fork of the Gunnison River, Gunnison, 
and Colorado Rivers. Roundtail chub inhabits pools, eddies, runs, and riffies in moderate to 
large rivers (Karp and Tyus, 1990; Subinite et al., 1990). Adults prefer pools associated with 
undercut banks and other types of cover, while young fish occur in shallower water with lower 
flows. All age groups prefer cobbie-rubbie, sand-cobbie, or sand-grave! substrates (Sublette et 
ai., 1990). Runs and riffies are used primarily during feeding periods. Spawning occurs in the 
spring and early summer when water temperatures are approximately 68° F (Subvette et al, 
1990). 


3.10.3 Environmental Consequences 
3.10.3.1 Summary 


Short-term, local increases in turbidity and suspended sediments could occur durin, axpic atic 9 
activities adjacent to Hubbard Creek and Terror Creak, and if access roads re constructed ‘ 
mining both the iron Point and El. Creek Coal Lease Tracts. These short-.ern increases ir 
sediment yield could : esull in short-term effects on aquatic species and they ;aitat. Sec neni 
concentrations would stabilize ard return to typical background concentrauons afier ‘>: 
construction activities are completed. By implementing proper drainage and detes* on 
structures, the impact of increased sediment leveis on aquatic species and ther }mibi. wd 
be low. Any iocalized increases in sediment would not affect downstream areas in the 
Gunrson and Colorado rivers (hal are inhabited by four federally endrngered fish species 





N 0) Fork Coal ¢ Draft Environmental impact Statement 


443 








Page 3-148 Environmental Analysis September 1999 





The use of water for mining activities, dust control, and domestic purposes would result in a 
relatively smali depletion of water from Terror Creek, Hubbard Creek, and the North Fork of the 
Gunnison River. Water would be provided from existing sources. The estimated withdrawal of 
water would result in total reductions less than 1 cfs. This small depletion would represent a 
relatively small reduction in habitat for fish and benthic macroinvertebrate species. This 
depietion would be even smaller in the sections of the Gunnison and Colorado rivers that are 
inhabited by four federally endangered fish species. 


Mine dewatering also could result in reduced flows in the middie and lower portions of Hubbard 
Creek (near and downstream of the historic Blue Ribbon Mine). The estimated volume of water 
removed from the Hubbard Creek drainage due to underground mining could range from 
approximately 35 to 355 acre-feet per year, with an average of 195 acre-feet per year. These 
volumes wouid represent approximately 0.1 to 14 percent reductions in the base flow conditions 
in Hubbard Creek. Impacts associated with this depletion would be reduced habitat for fish and 
macroinvertebrate communities in Hubbard Creek. A relatively small depietion also would 
occur in the North Fork of the Gunnison and Gunnison rivers. Special concern fish species are 
present in both rivers, while two federally endangered fish species occur in the Gunnison River. 





Actual water depletion estimates would be made during the mine permitting and mining plan 
decision processes with Colorado DMG and OSM. Final consultation with the U.S. Fish and 
Wildlife Service would occur at that time. 


Mining operations for both coal leases would result in increased discharges to the North Fork of 
the Gunnison River. However, since all discharges must meet federal and Colorado 
Department of Public Health and Environment regulations, no adverse effects on aquatic 
species are anticipated due to the quaiity of the discharge water. 


The use and transport of fuels to the exploration sites and mining operations would represent a 
risk to aquatic species and their habitat, if a spill or accident occurred. By implementing a 
mitigation measure that would restrict the use of fuels near streams, water bodies and their 
associated biological communities would be protected. The risk of a fuel spill or leak reaching 
the North Fork of the Gunnison River, Hubbard Creek, or Terror Creek during transport is 
considered extremely low, based on the expected low frequency of traffic. 


Cumulative impacts may occur in the study area due to other coal exploration and mining 
activities, highway upgrade construction, agriculture, and logging. Potential cumulative impacts 
would consist of short-term, localized increases in sediment and additional water depletions 
(primarily related to agricultural operations). The extent of the sedimentation impacts would 
depend upon the effectiveness of the sedirnent control practices, presence of drainages near 
the construction area, anc distance to perenniai streams. 


3.11.3.2 Effects of Alternative A (No-Action) 


Under the No-Action Alternative, present mining operations would continue for the existing 
Bowie and Oxbow properties. Short-term, local increases in turbidity and suspended sedirnents 
would occur in the vicinity of new surface disturbance areas, which include a new conveyor belt 
and coal storage loadout area for the Bowie No. 2 Mine and construction of the Elk Creek portal 
on private land for the Oxbow property. The closest drainages in relation to the new 
disturbance areas include Elk Creek for the Oxbovv property and the North Fork of the 
Gunnison River for the Bowie No. 2 property. The North Fork of the Gunnison River contains 
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both game and non-game fish species, while the intermittent Elk Creek does not support a 
of any increases in sedimentation would be considered minor. Any localized increases in 
sediment would not affect water quality in the Gunnison River, which is inhabited by two 
federally endangered fish species, Colorado pikeminnow and razorback sucker. 





The continued operations of both properties would require water for domestic use, and 
underground and surface dust control. The total estimated water use for each mine operation 
would be an average of 65 to 66 acre-feet per year for the Bowie property and 156 to 197 
acre-feet per year for the Oxbow property. A portion of the Oxbow use is discharged to the 
North Fork of the Gunnison River under an existing NPDES permit. These volumes represent a 
total of less than 0.5 cfs for both the Bowie and Oxbow operations. Existing water sources 
would be used. 


Mine water would continue to be discharged for both operations at the present levels. No 
additional sedimentation ponds or new discharge points would be required. By meeting the 
required NPDES water quality standards, no adverse impacts to water quality or aquatic 
species and their habitat would occur, as a result of the No-Action Alternative. 


3.10.3.3 Effects Common to All Action Alternatives 


Direct Effects - The potential effects of the action alternatives on aquatic resources are closely 
related to impacts on surface water and groundwater resources, which are discussed in Section 
3.5.3, Surface Water, and Section 3.6.3, Groundwater. Direct impacts to aquatic resources 
could result from four factors: changes in water quality, water withdrawals, mine dewatering, 
and physical habitat disturbance. The following information describes potential impacts on 
aquatic resources that are common to all action alternatives. Differences in potential effects on 
aquatic resources are discussed separately for each alternative. 


Water would be used for exploration, underground and surface dust control, and domestic 
purposes for all alternatives. The estimated range in total anriual volumes of water for these 
uses include 3 to 6 acre-feet per year for exploration, 293 to 337 acre-feet per year for dust 
control, and 12 to 14 acre-feet per year for domestic purposes. The dust control and domestic 
water uses represent the total for mining operations conducted on both the Iron Point and Elk 
Creek Coal Lease Tracts. These water uses would be the same as discussed under the 
No-Action Alternative. The overall total volume would represent approximately less than 0.5 
cfs. These slight reductions in flow would result in a relatively small reduction in wetted habitat 
for fish and benthic macroinvertebrates in Terror and Hubbard creeks. The small magnitude of 
flow reduction would not be expected to affect spawning or rearing habitat for trout species in 
these creeks. An even smaller reduction in habitat would occur in the North Fork of the 
Gunnison River, which is inhabited by trout. Potential impacts on threatened, endangered, or 
speciai concern species are discussed at the end of this subsection. 


Mine dewatering for the iron Point Coal Lease Tract also would result in reduced flows in the 
middie and lower portions of Hubbard Creek (near and downstream of the historic Biue Ribbon 
Mine), as discussed in Section 3.6.3, Groundwater. The estimated volume of water removed 
from the underground mine area would be an average of 195 acre-feet per year. This volume 
could result in flow reductions of approximately less than 1 cfs in Hubbard Creek. Impacts 
associated with this depletion would be redsced habitat for fish and macroinvertebrate 
“ommunities. 





North Fork Coal ¢ Draft Environmental impact Statement Ais 











Page 3-150 Environmental Analysis Jeptember 1999 


In relation to the instream flow recommendations that were appropriated for Hubbard Creek by 
the Colorado Water Conservation Board (i.e., 4 cfs in a 8.1-mile segment in the headwaters and 
3 cfs in a 2.5-mile segment in T12S, R91W, Sections 14, 23, 26, and 35), water use for 
exploration could contribute an extremely small depletion (less than 0.05 cfs per week) to 
periods when baseiine flows could be less than 3 cfs at the Lower Hubbard Creek segment. 
This would be a short-term impact that could occur for several months during two years. 
Sections of Hubbard Creek potentially affected by mine dewatering are located downstream of 
the 2.5-mile segment with a minimum instream flow recommendation. 





Potential water quality impacts from sedimentation and fuel or chemical spills could adversely 
affect aquatic resources. The impacts of fuels and other chemical spills depend on the volume 
spilled, proximity to the stream, time of year, flow conditions, physical characteristics of the 
streams; and the response and effectiveness of the cleanup and control techniques. The types 
of chemicals transported to the mine sites or stored at the sites include gasoline, diesel fuel, 
and small amounts of solvents and other miscellaneous chemicals. It is assumed that fuel 
would be transported by local suppiiers, which would involve a transportation route along State 
Highways 92 and 133. Both highways are parallel to and cross the North Fork of the Gunnison 
River, although State Highwey 133 is considerab!y closer to the river. 


Petroleum products exhibit both acute lethal toxicity (short-term) and long-term sublethal 
chronic effects on aquatic organisms. If a spill or leak entered a water body (Hubbard Creek, 
Terror Creek, or North Fork of the Gunnison River), aquatic organisms could be exposed to 
lethal conditions. Because the aromatic (most toxic) components of gasoline and diese! fuel 
would voiatilize rapidly after being released, the period of exposure would be relatively short 
(Edgerton et al., 1987; Markarian et al., 1994). Previous biological studies conducted after 
gasoline and diese! fuel spilis have shown that toxic conditions existed for periods ranging frorn 
several hours to several weeks, depending upon the factors listed above (Bury, 1972; Pontasch 
and Brusven, 1988; ENSR, 1989; and Green and Trett, 1989). As a result of the low 
persistence of gasoline and diese! fuel and high reproductive rates, macroinvertebrate 
communities typically recover within about 6 to 12 months. The recovery period for fish ranges 
from less than one year to about two years, depending upon impacts to early life stages (Green 
and Trett, 1989). A spill or leak during the spring or fall spawning and fry development periods 
for trout could potentially result in more severe impacts that could take several years for 
recovery. 


Potential effects of solvent or other chemical spilis or leaks would not likely affect surface water 
and aquatic communities. These chemicals would be stored in areas located outside of any 
intermittent or perennial drainages. Although localized spills or leaks may occur, cleanup and 
containment would eliminate the risk of these chemicals entering surface waters that contain 
fish and invertebrate communities. 


In general, disturbance to aquatic habitat from construction of exhaust shafts, degasification 
boreholes, ventilation shaft, and access roads would be minor. In most instances, these 
construction areas are not located within intermittent or perennial drainages. One road crossing 
may be required on Bear Creek, an intermittent stream, which could result in short-term, 
temporary increases in sediment. Sediment increases in a localized area downstream of the 
crossing may cover substrates and reduce macroinvertebrate production. No game fish 
species occur in this stream. By implementing proper Grainage and sediment control measures 
and timing the construction during a low flow period, the effects on macroinvertebrates would 
be considered minor. 
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Expioration activities would require construction of approximately 2 miles of new access roads 
and drilling operations at 26 boreholes. Vehicle traffic along existing roads adjacent to Terror 
and Hubbard Creeks could result in relatively small magnitude, short-term increases in 
sediment, as air-borne particles and surface soil are deposited in streams. The expected smail 
relative increase in sediment levels from vehicle traffic would not likely affect macroinvertebrate 
and fish productivity. Although not anticipated, construction of a new road along Hubbard 
Creek to access drill hole iP99-7 would result in increased sediment to Hubbard Creek. This 
1.5 mile section of Hubbard Creek exhibits considerable slumping and erosion on the west side 
of the channel. Disturbance to the area adjacent to the creek could result in relatively large 
sediment increases that could affect macroinvertebrate and fish communities. Sediment could 
cover substrates used by macroinvertebrates and alter habitat used by trout for spawning and 
fry development. The accumulation of fine sediments adversely affects biotic communities by 
spawning areas (Waters, 1995). 





Exploration activities aiso may require the construction of a sump pit for drilling fluids at each of 
the drill hole sites; however, most exploration would be conducted using a closed system. 
Spills or leaks from the sump pit could contribute sediment to the stream. Fluids in the sump 
pits consist of drilling muds and bentonite material. The effects of drilling muds on aquatic 
communities wouid be similar to sedimentation impacts. By adhering to proper design of the 
sump pits, spills or leaks of reserve pit fluids to adjacent streams would be minimized. If a spill 
or leak occurred, cleanup and containment procedures would be required to reduce impacts to 
surface water and aquatic communities and their habitat. After completing the exploration 
activities, each site would be reclaimed. The sump pits would be regraded and disturbed soil 
would be recontoured and revegetated. 


Mining operations associated with ail action alternatives also would require increased 
discharges to sedimentation ponds and the North Fork of the Gunnison River. Under each 
alternative, discharges would need to meet NPDES requirements. Periodic monitoring of mine 
effluents would erisure that effluents were not adversely affecting water quality or causing 
potential toxic effects on aquatic organisms. If concerns were identified during monitoring, 
corrective actions would be implemented to make sure that water quality and toxicity objectives 
were met. 


The potential effects of all action alternatives on the federally endangered and special concern 
fish species that occur in the Gunnison and Colorado rivers would be limited mainly to water 
use and mine dewatering. Water withdrawals for exploration, dust control, and domestic use 
and mine dewatering would represent an extrernely small depletion in the Gunnison and 
Colorado rivers, which are inhabited by Colorado pikeminnow, razorback sucker, bonytail, and 
humpback chub and three special concern species (flanneimouth sucker, bluehead sucker, and 
roundtail chub). By itself, the project-related depletions would not measurably affect flows in 
either occupied or critical habitat areas for the federally endangered fish species. However, the 
U.S. Fish and Wildlife Service considers any depietion in the Upper Colorado River Basin as 
potentially contributing to impacts on the endangered fish species. 


Since the project area for the proposed mines is located at least 40 miles upstream from the 
closest occupied or critical habitat reaches for the endangered fish species (i.e., confluence 
between the North Fork of the Gunnison and Gunnison rivers), no additional impacts are 
expected. Potential increases in sedimentation or water quaiity changes due to fuel spills would 
be limited to drainages within the project study area or the North Fork of the Gunnison River. 
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Of the various project impacts discussed above, sediment increases and potential fue! spills 
could directly affect the special concern species that inhabit the lower portion of Hubbard Creek 
and the North Fork of the Gunnison River. 





indirect Effects - \ncreases in the loca! population as a result of all action alternatives could 
result in increased fishing pressure in Hubbard and Terror Creeks. If a new road is constructed 
along Hubbard Creek as part of exploration, new vehicle access could allow additional fishing in 
Hubbard Creek. It is assumed that fishermen would adhere to Colorado Division of Wildlife 
regulations, which restrict the number of trout harvested from these streams. 


3.10.3.4 Effects of Alternative B 


The direct and indirect impacts of Alternative B on aquatic resources would be the same as 
discussed for all action alternatives. An additional impact that could occur under Alternative B 
would be potential subsidence and erosion effects on Hubbard and Terror creeks, as a result of 
longwail mining (and subsequent subsidence) under these streams. This indirect impact could 
contribute sedimentation to the strearn, if subsidence resulted in landslides in these drainages. 
Soil input to the stream also could impede flow or change the channel configuration. Aquatic 
habitat could be dominated by pools or ponds in areas where subsidence occurs or where large 
amounts of soil/rock enter the channels. However, it is important to point out that risks of 
subsidence and landslides would be extremely low in areas adjacent to Terror Creek. The 
highest risks for these types of impacts are along Hubbard Creek. 


3.10.3.5 Effects of Alternative C 


The direct and indirect impacts of Alternative C on aquatic resources would be the same as 
discussed for Alternative B. As previously mentioned, subsidence and landslide risks would be 
extremely low in the Terror Creek drainage. However, risks would be higher in the Hubbard 
Creek drainage, where past landslides have occurred. Landslides would potentially result in 
sedimentation impacts on aquatic communities. Flows could be impeded, if the slide blocked 
the channel. impacts associated with Aiternative C also would occur for an additional two to 


three years, as the mining period is longer for this alternative. 
3.10.3.6 Effects of Alternative D 


The direct and indirect impacts of Alternative D on aquatic resources would be the same as 
discussed for all action alternatives. See Section 3.10.3.3, Effects Common to All Action 
Alternatives. The duration of impacts would be two to three years longer than the No-Action 
scenario and Alternative B. Since no subsidence would occur under Terror or Hubbard creeks 
in Alternative D, the effects of sedimentation and flow impedance would not occur as discussed 
for Alternatives B and C. 





3.10.4 Cumulative Effects 


If one of the action alternatives is selected, cumulative impacts could affect aquatic 
communities as a result of coal exploration and mining activities, highway upgrade construction, 
agriculture, and logging. Potential cumulative impacts would consist of short-term, localized 
increases in sediment and additional water depletions (primarily related to agricultural 
operations). The extent of the sedimentation impacts would depend upon the effectiveness of 
the sediment control practices, presence of drainages near the construction area, and distance 





North Fork Coal ¢ Draft Environmental Impact Statement AR 

















September 1999 Chapter 3 3-153 


to perennial streams. New additional water withdrawais couid adversely affect aquatic habitat, 
if they occur during the low flow periods in the summer, fall, and winter months. Aquatic habitat 
presently is limited in the local streams in the project area due to agricultural uses. Fuel spills 
also could occur, if vehicles and equipment are used near water bodies. By implementing 
restrictions on fueling vehicles and equipment near water bodies, potential spill risks would be 
reduced. 





3.10.5 Possible Mitigation and Monitoring 


materials would be employed. These measures would focus on maintaining acceptable water 
Quantity and quality conditions in project area streams to protect aquatic communities. 
Sediment control measures would be required. The Spill Prevention Control and 
Countermeasures (SPCC) Plan would describe measures to be implemented to reduce impacts 
of potential spills or leaks on aquatic communities. 


The unsuitability criterion 9 requires consultation with U.S. Fish and Wildlife Service prior to 
leasing lands. See Section 1.6.1, BLM Resource Management Plan Consistency; Appendix C, 


Unsuitability Analysis Report - Iron Point Coal Lease Tract; and Appendix D, Unsuitability 
Analysis Report - Elk Creek Coal Lease Tract 


Two additional effective protection measures are recommended for aquatic resources, as listed 
below: 


» No fueling or lubricating of vehicles and other construction equipment should be 
allowed within 100 feet of streams or wetlands. In addition, fuel should not be stored 
within 500 feet of any water bodies. 


» The Recovery Implementation Program for Endangered Fish Species in the Upper 
Colorado River (Recovery Program) was established in 1988 to mitigate for water 
depletion impacts to federaily-listed fish species. To ensure the survival and 
recovery of the listed species, water users are required to make a one-time payment 
to the Recovery Program. The one-time payment would be required if the 
withdrawal volume exceeds 100 acre-feet (annual average). in 1995, an intra-US 
Fish and Wildlife Service Biological Opinion determined that the fee for depletions of 


less than 100 acre-feet is no longer required (USFWS, 1995). 


3.71 CULTURAL RESOURCES 

issue: identify cultural resources and minimize disturbance impacts to these resources. Areas 
of concern include the effects to historic properties listed or eligible for listing on the National 
Register of Historic Places. 

3.11.1 Introduction 


The project area for the cultural review in this EIS includes the lands contained within and 
surrounding the coal exploration license and coal lease boundaries. 
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3.11.2 Affected Environment 





3.11.2.1 Cultural Context 


The RP3 prehistoric context applicable to the general project area (Reed, 1984) presents the 
prehistory of this region in four cultural units or stages, as follows: 


Paleo-indian Stage (10,000-5500 B.C.), 

Archaic Stage (5500 B.C.-500 A.D.), 

Formative Stage (500 A.D.-1200 A.D.), 

Proto-Historic/Historic Stage and Ute Tradition (1200 A.D.-1881 A.D.). 


a ay FF 


More than 540 sites, representing all of these stages, have been recorded in Delta County 
previously (Office of Archaeo’ogy and Historic Preservation, 1996). 


Cultural resource types representing these stages include various distinctive lithic and ceramic 
artifacts, rock art, open campsites, rock shelters and wickiups, and lithic procurement sites, 
among others. The differing types of cultural resources associated with each stage presuma)ly 


The RPS historic context for this region (Husband, 1984) presents ihe history of this area in 
terms of a number of socioeconomic themes. Themes most applicable to the current project 
area include early exploration and fur trade (1760-1876), Ute-Euroamerican contact (1640- 
1889), ranching/farming (1870-1945), railroading (1871-1934), and especially, coal mining 
(1872-1945). 


3.11.22 Files Search 


A computerized search of the Colorado Inventory of Cultural Resources was conducted through 
the Colorado State Historic Preservation Office (SHPO) on April 29, 1999. This search 
indicated that a number of cultural resource inventories have been conducted previously within 
and adjacent to the project area of potential effects, and some cultural resources have been 
previously recorded in this area. 


3.11.23 Previous Surveys 


SHPO records indicate that a total of 16 cultural resource surveys have been conducted 
previously within or partially within the current project area of potentia! effects. These surveys 
were conducted to ensure National Historic Preservation Act compliance for various projects, 
(@.g., coal mining/drilling, access roads, timber sales, oakbrush control, a borrow pit, pipeline, 
and transmission line). 


These surveys were conducted between 1977 and 1998 by various entities, including Collbran- 
Grand Mesa-Uncompahgre-Gunnison National Forest, Colorado State University, and five 
regional private archaeological consulting firms. Most of these surveys were completed to 
imensive standards (Ciass II, although the comparatively recent Bowie No. 2 Mine survey 
(Connor, 1995) combined intensive and intuitive (Class II) survey methods. 


Most of the previous surveys were relatively small, ranging from a few acres to about 50 acres 
in extent, although the Bowie No. 2 Mine survey contained over 800 acres. While most of the 
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total acreage covered by previous surveys is apparently outside the current project area of 
potential effects, surveys have been conducted in portions of 17 of the 25 sections containing 
the project area of potential effects. 


3.11.24 Previousiy-Secorded Cultural Resources 





A total of 15 cultural resources have been recorded within the sections containing the current 
project arsa of potential effects. Some of these resources are referred to in this document by 
Smithsonian number; however, as directed by SHPO staff, information is already on file with the 
SHPO and Forest Service. 





Most of these 15 resources are located near the extreme western periphery of the project area, 
generally within the East Fork of Terror Creek drainage. This distribution apparently reflects 
previous survey activity in this area, and is not necessarily indicative of a similar cultural 
resource distributional pattern within the unsurveyed portions of the project area of potenti-’ 
effects. 


The 15 resources recorded previously within the project sections consist of eight isolated 
dugout, and one historic dumpsite. 


The isolated artifacts consist of lithic reduction debris, utilized flakes, bifaces, a handstone, one 
fragmentary Late Archaic projectile point, and one fragmentary Late Prehistoric projectile point. 


Of the 15 previously-recorded cultural resources, seven are inside the boundaries of the project 
area of potential effects. One of these seven is the isolated Late Prehistoric projectile point 
fragment noted above, 5DT163. Of the remaining five, three are open lithic sites; 50T272, 
507273, and 5DT868, and one is an historic dugout, SDT699. Two of the seven cultural 
resources are within the project area of potential effects, 50T273 and SDT700, two are listed in 
SHPO records in the “Needs Data” category, while the others have all been field evaluated 
and/or officially determined not eligible for the National Register of Historic Places. The historic 
site known as Dove Cave is located on Forest Lands in T12S, R91W, Section 34. It has been 


identified as requiring protection. 
3.11.25 Cultural Resource Potential Within Area of Potential Effects 


Based on the published prehistoric and historic cultural contexts for this general region and the 
project-specific SHPO files search data, the project area can be presumed to have some 
potential for surficial cultural resources associated with any/all of the prehistoric periods and 
historic themes described above. 


The file search produced some direct evidence of an Aboriginal presence in and adjacent to "he 
project area during the Late Archaic and Late Prehistoric stages. Other prehistoric cultural 
resources are likely to exist within the project area, although the minimal previous survey data 
available preciude accurate prediction of their locations. If present, such resources could be 
useful in elucidating general patterns of prehistoric settiement/subsistence on the eastern 
portion of the Colorado Plateau, and might also provide chronological information \eading to the 
establishment of absolute date/artifact associations in this region. 
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Historic cultural resources for which most potential within the project area could probably be 
ariticipated would be those related to the coal mining theme. The historic King Mine site, 
5DT 1053, and the associated Bowie townsite, 5DT122, both located outside of, but near the 
southern boundary of the project area, have extensive histories dating from the turn-of-the- 
century era. 


3.11.3 Environmental Consequences 





As indicated elsewhere in this E!S, surface subsidence resulting from the expansion of 
underground mining is the only anticipated surface effect within the project area at this time. 
The amount of subsidence is expected to be so minimal as to be visually undetectable. 
However, sometime in the indeterminate future, visible surface impacts may be created by 
exploratory drilling and possible constru-* 2. of mine ventilation shafts and degas'fication 
boreholes. The locations of these potentia. ,.uture impacts within the project area are not known 
at this time. 


Since the only surface effect within the project area known at this time would be subsidence, it 
appears that none of the few known cultural resources within the area of potential effects would 
be discernibly affected. The one possible exception identified at this time is Dove Cave. That 
is within the Iron Point Lease Tract and Exploration License area. As indicated above, of the 

seven previously-recorded cultural resources within the project area of potential effects, 
507273 and 5DT700, are listed in the “Needs Data” category in SHPO records. Resources in 
this category have been regarded as potentially eligible for the National Register of Historic 
Places unit evaluated otherwise. As indicated earlier, all other known cultural resources within 
the area of potential effects are apparently not eligible for the National Register of Historic 
Places” 


The Bowie townsite, 5DT 122, and the King Mine, 50T1053, have both been officiellly 
Getermined eligible for the National Register of Historic Places. Both of these sites are outside 
of, but near the southern area of potential effects boundary of the project area. No impacts to 
these sites are expected from the exploration or mining. 


3.11.4 WNative American Consultation 


A project description and vicinity map were sent to Betsy Chapoose, Director, Cultural Rights 
and Protection, Northern Ute Tribe, upon initiation of the NEPA process. No comments have 


been received concerning the project. 
3.11.5 Management Recommendations 


The historic site Dove Cave woulc be protected from surface disturbance including damage 
from subsidence (see Appendix |, Forest Service Stipulations, Iron Point Coal Lease Tract.) 
Since it appears that no other cultural resources would be affected by the proposed expansion 
of underground mining, no further evaluative or protective cultural resource measures are 
recommended at this time. 


Ko-sver, prior to any of the visible surtace irnpacts (i.e., drilling, shaft construction, etc.) 
described above, a cultural survey of the areas to be affected is recommended. Also, if the 
Bowie townsite and/or King Mine, 5DT122 and 5DT1053, are to be impacted by federallty- 
permitted action in the future, agency consultation to mitigate or minimize adverse effects to 
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these properties is recommended. Ail eligibie sites would be mitigated according to plans 
approved by the surface management agency and SHPO. 


3.12 NOISE 





issue: identify and minimize noise impacts. Areas of concern include: ievels ot noise from coal 
transportation by truck and railroad; disruptions caused by such noise to the normal activities of 
adjacent residents/communities; and nighttime railroad noise in Paorua, Hotchkiss, and Delta. 


3.12.1 introduction 


Environmental noise is typically ..,easured in A-weighted decibels (dBA). The A-weight is 
automaticaly completed by noise meters, and is a frequency-dependent sound leve! adjustment 
that simulates the sensitivity of human hearing at various sound frequencies. Figure 25, Noise 
Levels Caused by Typical Activities, shows the noise levels gene*ated by farniliar operations. 


The GBA sound level scale is a logarithmic rather than a linear scale, so the dBA reading is not 
directly related to the actual energy of the sound. The smallest clearly discernible noise level 
increase is about 3 dBA, which corresponds to a doubling of the sound energy. A 10-dBA noise 
increase is perceived as a doubling of the judged loudness. For erample, one bulldozer 
typically generates a sound level of about 80 dBA at a distance of 50 .-2' Two bulidozers side- 
by-side would give a noise reading of 83 dBA, and would be perceivec as barely loucer than 
one bulidozer. Ten bulidozers side-by-side would give a noise reading of 90 dBA, and would be 
perceived as twice as loud as one single bulldozer. 


The environmental impact of a given noise level depends partially on the noise duration. For 
this EIS, the following noise level descriptions are used to assess noise impacts. 


» 1-hour Equivalent Noise Level L-eq(h). Ouring any given hour, the instantaneous 
noise level usually fluctuates. The L-eq is the single noise level that equates to the 
average sound energy during the 1-hour averaging period. The L-eaq/h) is the noise 
descriptor that is used in the Colorado state noise regulation, and is used by the 
Federal Highway Administration to evaiuate traffic noise. 


+ 24-hour Day-Nignt Noise Level L-dn. The L-dn is the weighted average of the 
individual hourly L-eq values during a 24-hour day, adjusted by adding a 10 dBA 
factor to the L-eq readings during nighttime hours (10:00 p.m. to 7:00 a.m.) to 
account for the fact that noise is more annoying at night. The L-dn is used by the 
Federal Transit Administration to evaiuate highway noise and railroad noise 


3.12.2 Noise Regulations and Guidelines 
3.12.2.1 Colorado Noise Emission Limits 


The state of Colorado has noise regulations that specify allowable daytime and nighttime noise 
limits (Colorado Regulation 25-12 Article 12, “Noise Abatement”). The Colorado noise 
regulation differs significantly from most state and local noise regulations typically found in the 
United States. Most noise regulations typically limit the noise levels at the receiving property 
(e.g., 50 GBA allowable daytime noise level at the property line of a residence). However, the 
Colorado noise regulations restrict noise emissions radiating from an industrial facility, 
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regardie.s of how far it is to the closest receiving residential property. The following noise 
emission limits apply at e point 25 feet from any industria! facility's property line: 





The Colorado noise emission limits do not apply to traffic traveling along public highways. 
How-:, 7, the regulation exphcitly applies to railsuacs, with the railroad right-of-way specifying 
the “facility boundary’. 


3.1222 Noise Guidelines for Federaily-Funded Transit Projects (Highways ano 
Railroads) 


The federal Department of Transportation and its sub-agency, the Federal Transit 
Administration have established non-binding guidelines to define unacceptable noise impacts in 
EIS docurnents that involve federally-funded highway, railroad, and airport projects (FTA, 
1995). Note that these regulations do not directly apply to trucks or coal trains associated with 
the coal mines for this EIS because the proposed exploration and mining activities would not 
receive federal funding. However, the FTA noise guidelines are presented here to describe a 
relevant set of criteria that can be used to qualitatively rank the noise impacts caused by 
increased usage of haul trucks and coal trains. 


The Federal Transit Administration noise criteria are based on a series of historical studies that 
evaluated public annoyance caused by noise increases (EPA, 1974). Those studies indicated 
that, when the existing noise levels are low, it takes a large increase in the noise level to cause 
an adverse public reaction. However, when the existing noise level is already high, it requires 
only a srnail increase in the noise level to produce significant annoyance. 


Based on these hisiorical studies, The Federal Transit Administration developed a ‘sliding 
scale” set of criteria to define three noise descriptors: “no impact”; “impact”; and “severe 
impact”. For residential areas, the FTA criteria are based on the 24-hour weighed-average L- 
dn. Figure 26, Federal Transit Administration Noise impact Criteria for Highway Traffic and 
Railroad Projects, shows the impact criteria. 


Another noise criterk that has no legal applicability to the proposed exploration and mining 
activities (but which provides a relevant criterion for assessing environmental impacts) is the 
recommended maximum 1-hour L-eq noise level that is used by the Federal Highway 
Administration (FHWA, 1995). For federally-funded projects, the Federal Highway 
Administration requires installation of noise mitigation if a proposed hignway project causes a 
maximum hourly noise level (L-eq(h)) exceeding 67 dBA at any residential property. 


3.12.3 Affected Environment (Background Noise Levels) 


Background noise level measurements at representative locations around the project site were 
taken on April 21, 1999 and April 23, 1999. The measurements were taken using a hand-held 
noise monitor (Larson-Davis Mode! 720) that was set for A-weighting and “slow” response. The 
monitor "as a detection range of about 25 dBA to 120 dBA. The weather conditions during the 
noise monitoring were cool with little wind. 


For this EIS, the term “background noise” implies the noise leveis that would exist if all of the 
mining operations were operating at their normally expected production rates as of April, 1999. 
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Background Moise Measurements at Rural Locations. Table 3.12.1 Measured Noise 
Levels at Rural Areas Near Paonia, lists the measured background vaiues that were taken 
Guring brief periods when there were no mine-related trucks or trains. All of the measurements 
were “spot check” values taken using the hand-held meter over an averaging time of 10 
seconds to 10 minutes. Rural background measurements were taken during the daytime and 
nighttime at two locations on Garvin Mesa and at one location next to State Highway 133. 
Daytime and nighttime background noise readings were taken at several locations in Paonia 
and Hoichkiss. Some of the monitoring stations at Paonia and Hotckhiss were later used to 
measure noise levels caused by passing coal trains. 





In general, the background noise measurements were as expected. The quietest 
measurements taken at night on Garvin Mesa were only 36 dBA, with the predominant noises 
being natural bird sounds. Routine daytime noise levels in the urban residential areas were 48 
to 56 GBA with predominant sounds produced by routine local traffic. At the rural site near 
State Highway 133, the spot check measurements showed 41 to 49 dBA during brief periods of 
no discernibie traffic and spot noise leveis of 64 dBA during the brief period while a coal truck 
drove past. 


3.12.3.1 Noise Leveis at Rural Locations During Train Loading 


The No-Action Alternative includes routine train loading at the Bowie No. 1 Loadout near Paonia 
and the Oxbow coal loading ‘acilities near Somerset. For this assessment, the noise emissions 
frum coal train loading were limited to measurements of the Bowie No. 1 Loadout, because the 
Oxbow mining facility had been temporarily shut down. Table 3.12-1, Measured Noise Levels 
at Rural Areas Near Paonia, lists the noise levels that were measured at the residence closes! 
to the Bowie No. 1 Loadout while = cna! train was being seded. At one location that did not 
have a direct line-of-sight with the loading facility, the noise level during loading was minor (39 
GBA) and the mechanical noise caused by ‘he loading was barely discernible. At a second 
residentia! location with a nearly line-of-sight view of the loading facility, the noise level was 49 
GBA, and the mechanical noise was quiet but clearly audible during the pre-dawn hours. 
However, the measured daytime background level (without any train loading) at that same 
location was 55 dBA, so it is assumed that the noise from train loading would be either 
inaudible or barely discernible during the daytime. 


3.12.3.2 Noise Leveis at Paonia and Hotchkiss Without Coal Trains 


Table 3.12-2, Measured Background Noise Levels at Paonia and Hotchkiss, lists the 
background daytime and nighttime noise jevels at the two townsites. Nighttime L-eq noise 
leveis ranged from 35 to 41 dBA, with predominant ruises produced by distant traffic and by 
water flowing in distant creeks. Daytime L-eq noise levels ranged from 48 to 56 dBA, with 
predominant noises produced by normal residential and commercial traffic. 


3.1233 Train Noise Levels 


The No-Action Alternative includes coal trains passing through the towns of Paonia and 
Hotchkiss, originating from the three local coal mines. A series of noise measurements were 
taken near the railroad tracks in Paonia and Hotchkiss. The purpose of the coal train noise 
measurements was to develop the maximum hourly-average '.-eq for assessing compliance 
with the Colorado noise regulation, and to develop the 24-hour average L-eq for assessing the 
impact using the FTA noise impact criteria. 
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Table 3.12-1 
Measured Noise Levels at Rural Areas Near Paonia 


Time of | Condition Norse Levets in dBA Predominant Norses 
~ L-eq | L-25 | L-50 | LO 
Residence st 1660 4100 Road (Closest Residence to Bowie No. | Rail Load: 1g Facility) 


4/21/99. Back patio, line of sight to truck | 55 58 54 50 Traffic on Highway 153, fan 
16:25 unloading silos. est. | 500 feet noise from truck unloading 
away from silos facility 


4723/98. Fromt yard during period of no 35 35 3a = Very quiet. distant tughway 
04:35 tram or ruck activity nose 






































423/99. Fromt yard during train loading, | 39 40 38 Barety discernibie 

07:44 No line of sight to train facility, mechanical nose from train 
est 3,000 feet to train loading loading, minor highway nose 
tactity 

4298. ack pao during train 49 50 49 Quiet but clearly discerm>'r 

0733 unioading. closest to train mechanical nose from train 
wading station est 3.000 feet loading, minor highway 
to train loading facility nowe. birds 





Terror Creek Winery, No Line of Sight to Highwey or Train Loading 
4/21/99. Daytime: no line of sight to any | 53 53 48 40 Birds, breeze in trees 















































423/99. Early morning during coal 44 43 40 37 No discernible coal facility 
07:30 loading at Bowie No 1 coal noise, birds. water flowing in 
taciltty ditch 
Traffic Noise From highway 153, Teken at “Colorado Western Slope Counseling” 150 Feet From Highway 
4/21/98. Noise without any passing 4) 49 River sounds. birds. etc. 
17:18 vencies 
Cars and pickup trucks 53-59 Maximum nose Curing car 
passage 
Coal trucks 62-64 Maumum nose Gunng truck 
passage 

















The locations of the noise measurement stations and a summary of the measured train noise 
levels are shown in the following figures: 


» Figure 27, Train Noise at Paonia (4/21/99); 
» Figure 28, Train Ncise at Paonia (4/25/99); and, 
» Figure 29, Train Noise at Hotchkiss (4/21/99 and 4/25/99). 





North Fork Coal ¢ Draft Environmental Impact Statement AY 











September 1999 Chapter 3 Page 2-161 


















































































































































Table 3.12-2 
Measured Background Noise Levels at Paonia and Hotch. iss 

Time of Condition Noise Levels in dBA Predominant Noises 

_ L-oq | L-25 | L-5O | L-80 
Paonia Receiver P-1: Main Street; 2 Bicck (115 Feet) From RR Tracks 
4/22/99 Daynme Baseline 58 52 4g 44 Geds; distant traffic 
13:16 
4/23/99 Nighttime Baseline 36 3% % % Oxstant exhaust fan. distant 
04:10 | cess 
423/99 Westbound (full) train i 8s 60 56 - Slow-moving train 
late am. 
Caic’d L-dn 81 - - - 
Paonia Receiver P-2: 118 Main Street: | 4 Block (490 Feet) From AR Tracks 
4/2298 Daytrme baseline ae 4p 44 41 Birds: distant traffic, distant 
13:10 carpentry 
4/23/99 Naghtime baseline 41 4) 38 % Oistart exhaust fan. distant 
04:00 creek 
4/23/99 Westbound (full) train 565 | 56 54 - Train nowe was barety 
late a.m. arstingursnabie trom other 

nowses in the area 

Caic’d L-dn 51 - - - 
Paonia Receiver P-3, 224 Main Street. 2 4 Blocks (900 Feet) From RA Tracks 
4/22/99 Daytrne Baseline 51 51 49 48 Birds. distant traffic 
13:03 
4/23/99 Naghtame Baseline 40 4) 39 % Distart drainage ditch. 
04:15 distant exhaust fan 
Hotchkiss Receiver H-2: 4” Street and High Street, 1 Block (240 Feet) From RR Tracks 
4/229 Daytrme Baseline 48 47 45 43 Distant traffic. birds. distant 
12:25 carpentry 
4/23/99 Nighthme Baseline % 37 % % Distant creek. distant traffic 
03:30 
Hotchkiss Receiver 1-3, 4" Street and Orchard Street. 2 Blocks (550 Feet) From RR Tracks 
4/2298 Dayome Basetine 50 50 48 47 Distant traffic, birds. distant 
12-28 dog 
47 Nighthrme Baseline 35 % 35 33 Distant drainage ditch. 
03:30 distant traffic 























The monitoring locations were selected to provide a reasonable sample of the types of 
residences that could be impacted by train noise. Some of the monitoring locations were at 
unoccupied spots within 30 feet of the tracks that accurately define the noise emissions from 
the train, but to not reflect actual noise exposure by residents. Other monitoring locations 
represent homes located within the first block of the tracks, with minor shielding trom adjacent 
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buildings. Finally, some monitoring locations represent homes located more than one block 
from the tracks, with the majority of the noise shielded by adjacent buildings. 





Noise measurements were taken on two days to measure eastbound (empty) trains and 
were measured to be considerably louder than the westbound (fuil) trains that travel slightly 
downhill. 


3.12.4 Environmental Consequences 


3.12.4.1 Summary of Noise impacts 


The noise impacts caused by operations at Oxbow and Bowie are summarized in Table 3. 12-3, 
Summary of Noise impacts Caused by Oxbow Mining and Table 3.12-4, Summary of Noise 
Impacts Caused by Production Increase at Bowie Resources. 


























Table 3.12-3 
Summary of Noise Impacts Caused by Oxbow Mining 
Project item impacts to Vailey Towns impacts to Nearby 
(Somerset, Paonia, Hotchkiss) Rural Residents 
New portal construction Minor impact. Construction noise Not applicable. There are no 
would be temporary. Noise levels residents near the portal sites. 
at Somerset would probably be jess 
than 1 dBA above nighttime 
background. 

New portal operation (fans and Minor impact. Portal fans and new | Not applicable. There are no 
conveyors) conveyor might be discernible at recidents near the portal site. 
Somerset, bu: noise levels would 
probably be less than 1 dBA above 

nighttime background. 
Beaver Creek vent raise fan No impact. Vent raises would not Minor impact. Vent raise noise 
be audible at any town sites might be barely discernible at 
homes in the valley on an 
infrequent basis during 
exceptionally quiet periods. 
increased surface operations Not applicable Not applicable 
(Not applicable - proposed action 
would not result in increased 
surface operations) 
increased coal train traffic Not applicable Not applicabie 
(Not applicable - proposed action 
wouid not increase annual rail 
traffic) 














The mining equipment at the Bowie No. 2 Mine causes little direct noise impacts at the nearest 
homes. However, the coal handling facilities of Oxbow possibly exceeds the state of Colorado 
noise emission limits, and possibly causes noise impacts at the nearest homes in Somerset. 
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Table 3.12-4 


Summary of Noise impacts Caused by Production increase at Bowie Resources 





impacts to Valiey Towns 
(Somerset, Paonia, Hotchkiss) 


impacts to Nearby 
Rurai Residents 














truck loading facility would not be audible at the town wouid be discernible at a limited 
sites. number of rural homes. 
increase surface operations at Negligible. Routine operations Negligible impact. Noise from the 
upper mine site would not be audible at the town upper mine site might be barely 
sites. discernible at some rurai homes 
during periods of exceptionally 
Quiet background. 
fioise from new conveyor and lower | Negligible. Truck loading would not | Negligible impact. Noise from the 
truck loading facility be audibie at the town sites. new conveyor wouid increase 
nighttime noise levels at some rural 
homes during periods of 
exceptionally quiet background 
The 24-hour L-dn noise level would 
probably increase by less than 1 
dBA. 
Increased coal truck traffic and Negligibie. Coal trucks will not Negligible impact. increased coal 
commute vehicies along State routinely travei through Paonia or trucks are modeled to cause an L- 
Highway 133 Hotchkiss dn noise increase of only 3 dBA at 


homes along State Highway 133. 











Increased coal train traffic 








Significant impact adjacent to the tracks, and negligible impact at homes 
partially shielded by other structures. Existing .-dn noise levels at homes 


adjacent to the tracks 








issuance and subsequent mining of the Iron Point and Elk Creek Coal Lease Tracts would 
increase the number of coal trains passing through Paonia and Hotchkiss as compared to the 
No-Action Alternative. Homes next to the tracks with no shielding by adjacent buildings are 
subjected to severe noise impacts. However, the increase in coal trains would have either a 
minor impact or no impact on homes more than about one-half block from the tracks with 


reasonable shielding by adjacent buildings. 


Issuance and subsequent mining of the iron Point Coal Lease Tract would increase the number 
of coal trucks traveling on State Highway 133 between the Bowie No. 2 Mine and the Bowie No. 
1 Loadout. Noise from the increased coal trucks would cause a noise impact at homes closer 

than about 200 feet to the highway. 





North Fork Coal ¢ Draft Environmental impact Statement 


B74 











Page 3-164 Environmental Analysis September 1999 
3.124.2 Effects of Alternative A (No-Action) 


Noise impccts During Construction - Temporary noise impacts would occur during 
construction of the new Elk Creek Mine portal and associated facilities. Conventional 
construction equipment is expected to be used. The construction noise would probably be 
barely discernible at the town of Somerset. The construction noise would also be barely 
discernibie at a distance of several miles in the unpopulated areas surrounding the construction 
sites. 





Noise Levels from Mining Equipment - There wouid be no significant change in the mode of 
operation or the hours of operation for the surface facilities at Oxbow or Bowie. Therefore, 
there would be no net increase in the noise levels generated by these mining operations. 
However, with projected coal production increases from the mines in the North Fork valley, 
there would be an increase in the number of coal trains traveling through Paonia and Hotchkiss, 
with a corresponding increase in noise impacts. 


L-dn Noise Levels Caused by “No Action” Coal Trains - The Federal Trare# Administration 
noise impact criteria are based on the 24-hour average L-dn. it was not practical to conduct 24- 
hour measurements to directly measure the L-dn caused by coal trains. because the Oxbow 
Sanborn Creek Mine had been inactive because of a mine fire during the spring of 1999 when 
noise measurements were being taken. 


Therefore, the L-din noise levels at the representative residential locations were calculated from 
the measured baseline measurements and the estimated number of daily train passages. 
Table 3.12-5, Assumed Coal Trains Used ior Noise Caiculations, lists the assumed coal 
p’oduction at each of the three local mines and calculates the number of coal train passages 
per year for the combined three mines. A total of 10,500 trains per year (3.6 trains per day) are 
assumed to load at the mines for the “No-Action” alternative. For these calculations a coal train 
duration of 5 minutes per passage is assumed, based on measurements on April 21 and 25, 
1999. 





























Table 3.12-5 
Assumed Coal Trains Used for Noise Calculations 

Item Assumed Value for Assumed Value for 

a “No-Action Alternative” Action Alternatives 
Oxbow Mining Production Rate 1.8 tons/year 5.0 tons/year 
Bowle No. 2 Production Rate 5.0 tons/year 6.0 tons/year 
Mountain Coal Production Rate 7.0 tons/year 8.2 tons/year 
Combined Production Rate for 3 Regional Mines | 13.8 tons/year 19.2 tons/year 

Coal Train Payload 10,500 tons/rain 10,500 tonsfrain 

Number of Daily Coal Trains 3.6 eastbound 5.0 eastbound 
3.6 westbound 5.0 westbound 
Duration of Train Passage 4 to 6 minutes 4 to 6 minutes 
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Table 3.12-6, Caiculated L-dn Train Noise at Paonia (No-Action), and Table 3.12-7, Calculated 
L-dn Train Noise at Hotchkiss (No-Action), show the calculated L-dn values at each of the 
assumptions were made: 
» The single “daytime background” and the single nighttime” background represent the 
average noise leveis during the 15 hour daytime period (from 7 a.m. to 10 p,m.) and 
the 9 hour nighttime period (from 10 p.m. to 7 a.m.). 


» The total daily duration of coal train passages is listed in Table 3.12-5, Assumed 
Coal Trains Used for Noise Caiculations. 





> Half of the coal trains are assumed to pass in the daytime, and half are assumed to 
pass during the nighttime. 


» The 24-hour L-dn was calculated by adding 10 dBA to the nighttime background 
values and the nighttime train passages. 


L-dn Noise Leveis Near State Highway 133 Caused by “No-Action” Coal Trucks - The No- 
Action Alternative includes coal trucks traveling along State Highway 133 between the Bowie 
No. 2 Mine and the Bowie No. 1 Loadout. The STAMINA computer mode! developed by the 
Federal Highway Administration was used to estimate the hourly-average noise levels and the 
24-hour L-dn noise level at two representative receiver locations located 100 feet and 200 feet 
from the highway. 


Annual average daily traffic (ADT) vehicle counts for 1996 for State Highway 133 were obtained 
from the Colorado Department of Transportation. The ADT at Paonia was 3,150 vehicle passes 
per day. The ADT data do not include a breakdown of cars vs. trucks. For purposes of 


calculating the daytime and nighttime noise impacts, the following assumptions were made: 


» The coal trucks were assumed to operate 24 hours per day. The “No-Action” coal 
truck usage is 196 coal trucks per day corresponcing to a production rate of 2 million 
tons per year. The “Proposed Action” coal truck usage is 489 coal trucks per day 
corresponding to a production rate of 5 million tons per year. 


» Non-project vehicles were divided into the following categories: 70 percent cars; 20 
percent medium trucks; and 10 percent heavy trucks. 


> it was assumed that the daytime hourly rate of non-project vehicles was twice the 
nightly hourty rate. 


» The number of delivery trucks was estimated to increase threefold for the “Action 
Alternatives” while continuing to operate over an 8-hour day shift. It was also 
estimated there would be three times 2s many mine commuters for the “Action 
Alternatives”, and that they would now travel 24 hours per day. 


Table 3.12-8, Noise impacts of Traffic on State Highway 133, lists the assumed daytime and 
nighttime traffic volumes for “No-Action” and “Action Alternatives”. 
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Table 3.12-6 
Calculated L-dn Train Noise at Paonia 
(No-Action) 
Time of Day Hrs L-eq | Night Net Factor 
Factor | dBA | P10'L 
Receiver P-1; Mn Street; % Block (115 Feet) From RR Tracks 
Day baseline 14.699 | 56 0 56 2.E+05 
Night baseline 6899 | 38 10 48 1.£+04 
Day westbound train Based on field measurement | 0.15 61 0 61 8.E+03 
Night westbound train 0.15 61 10 71 B.E 04 
Day eastbound train | Assume eastbound trainis 10 | 0.15 71 0 71 8.E+04 
GBA louder than westbound 
train, based on fieid 
measurements at Hotchkiss 
Night eastbound train 0.15 71 10 81 8.E+05 
Total 24 - - - 1.E+06 
Caic’d L-dn - - - - 60.8 
Receiver P-2; 118 Main Street; 1 % Blocks (490 Feet) From RA Tracks 
Day baseline 14.899 | 48 0 4é 4.E+04 
Night baseline 6.899 | 41 10 61 5.E+04 
Day train Based on field measurement [| 0.3 56.4 0 58.4 5.E+04 
Night travn 03 564 | 10 66.4 | 5.E+04 
0 0 0 0 0.E+00 
: 0 0 0 0 0.E+00 
Total 24 - - - 1.E+05 
Caic’d L-dn - - - - 518 
Receiver P-3; 224 Main Street; 2 4 Blocks (900 Feet) From RR Tracks 
Day baseline 14.899 | 51 0 51 8.E+04 
Night baseline 6.899 | 40 10 50 4.E+04 
Day train Based on field measurement | 0.3 58 0 56 5.E+03 
Night train 0.3 58 10 66 5.E+04 
0 0 0 0 0.E+00 
0 0 0 0 0.E+00 
Total 24 - - - 2.E+05 
Callc’d L-din - - - - 52.3 
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Table 3.12-6 
Calculated L-dn Train Noise at Paonia 
(No-Action) 
Time of Day Hrs L-eq Night Net Factor 
Factor | dBA | P10'L 

Receiver P-4; 2“ Street; % Block (30 Feet) From RR Tracks 
Day baseline Assume same a3 Main Street | 14.899 | 58 0 56 2.E+05 

baseline measurement 
Night baseline 8.899 38 10 45 1.E+04 
Day eastbound train Based on field measurement 0.15 100 0 100 6.E+07 
Night eastbound train 0.15 100 10 110 6.E+08 
Day westbound train Assumed to be 10 dBA quieter | 0.15 80 0 90 8.E+08 

than eastbound train 
Night westbound train 0.15 80 10 100 8.E+06 
Total 24 - - - 8.E+08 
Caic’d L~dn - - - - 89 
Receiver P-5; 2“ Street and Box Elder Avenue; 1 4 Blocks (270 Feet) From AR Tracks 
Day baseline Assume same as Main Street | 14.899 | 58 0 56 2.E+05 

baseline measurement 
Night baseline 8.699 36 10 46 1.E+04 
Day train Based on field measurement 0.3 57 0 57 6.E+03 
Night train 0.3 57 10 67 6.E+04 

0 0 0 0 0.E+00 
0 0 0 0 0.E+00 

Total 24 - - - 3.E_05 
Caic’d L-dn - - - - 55.1 
Basis for Train Duration: 13.8 million tons of coal per year produced by 3 regional mines; 3.8 trains per day 
each direction; 5 minutes average train duration per passing. 
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Table 3.12-7 
Calculated L-dn Train Noise at Hotchkiss 
(No-Action) 
Time of Day Hrs L-eq | Night Net Factor 
Factor | dBA | Pi0'L 
Receiver H-1; 4" Street; 40 Feet From RR Tracks 
Day baseline Assume same as 4-2 14.70 48 0 66 4.E+04 
Nagnt baseline Assume same as 1-2 8.70 3% 10 46 1.E+04 
Day eastbound train Based on field measuremem | 0.15 98 0 96 4.E+07 
Day westbound train Based on field measurement | 0.15 me 0 ot 2.£+08 
Night eastbound train | Based on fied measurement | 0.15 98 10 108 4.E+08 
Night westbounc train | Based on field measurement | 0.15 84 10 a 2.E+07 
Total 24.00 - - - 5.E+08 
Caic’d L-dn - - - - 88.5 
Receiver H-2; 4" Street and High Strve; 1 Block (240 Feet) From RR Tracks 
Day beselire Based on field measurement | 14.70 48 0 48 4.E+04 
Night baseline Based on fieid measurement | 8.70 36 10 48 1.E+04 
Day eastbound train Based on field measurement | 0.15 62 0 62 1.E+04 
Day westbound train | Based on fied measurement | 0.15 76 0 76 2.E+05 
Night eastbound train | Based on field measurement | 0.15 62 10 72 1.E+05 
Night westbound train | Based on fied measuremert | 0.15 76 10 86 2.E+08 
Total 24.00 - - - 3.E+08 
Caic’d L-dn - - - - 48 
Receiver H-3; 4” Street and Orchard Street; 2 Blocks (660 Feet) From RR Tracks 
Day baseline Based on field measurement | 14.70 50 0 50 5.E+04 
Night baseline Based on fei measurement | 8.70 35 10 45 1.E+04 
Day eastbound train Based on fied measurement | 0.15 51 0 51 8.E+02 
Day westbound train Based on fieid measurement | 0.15 53 0 53 1.E+03 
Night eastbound train | Based on field measurement | 0.15 51 10 61 8.E+03 
Night westbound train | Based on field measurement | 0.15 53 10 63 1.E+04 
Total 24.00 - ~ ~ 1.E+05 
Calc’d L-dn - - - - |e 


























Basis for Train Duration: 13.8 million tons of coal per year produced by 3 regional mines; 3.8 trains per day 
each direction; 5 minutes average train duration per passing. 
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Table 3.12-8 
Noise Impacts From Traffic Along State Highway 133 
|__Day (vehmne) | Night (vetvhne) | Day (vehvhr) | Night (veh/nr) 

Non-project Vehicies | 
Cars 113 57 113 57 
Medium Trucks 32 16 32 16 
Heavy Trucks 16 8 16 8 
Total Non-project Vehicles 161 81 161 81 
Project: Coal Trucks 1§ 15 40.75 40.75 
Project: Delivery 7 rucks 1.25 - 3.75 - 
Proyect: Mine Commuters 125 7 125 125 
Total Cars 126 57 126 70 
Total Medium Trucks 33 16 % 16 
Total Heavy Trucks 21 23 57 49 
TOTAL VEHICLES 190 96 219 13% 
L eq@y (GBA) (100 f/200 ft) 65/60 63/58 67/62 66/61 
L on (BA) (100 7200 70/65 73-68 i 

FTA impact Descriptor at 100-R for Proposed Action - No~Action pact 
FTA impact Descriptor at 200-ft for Proposed Action - No Action irnpact 














The FHWA Highway Traffic Noise Prediction Mode! was used to determine the existing and 
future noise exposure. The model calculates the 1-hour L-eq(h)noise level at a single receptor. 
Receptors were assured to be located at points 100 feet and 200 feet from the highway. The 
model was run at each receptor location for both daytime and nighttime traffic volumes. 


The L-eq(h)s calculated by the mode! was used to estimate the Day-Night Sound Level (L-dn) 
for both the existing and future conditions. 


The calculated 1-hour L-eq(h)s and the modeled L-dn values are listed in Table 3.12-8, Noise 
Impacts of Traffic on State Highway 133. For the “No-Action” traffic volumes, the maximum 1- 
hour L-eq(h) at distances of 100 feet and 200 feet were 65 and 61 dBA, respectively. Both 1- 
hour L-eq(h) values were well below the 67 dBA criterion that the FHWA defines as a 


“significant impact”. 
3.1243 Effects of Alternative B 


Noise impacts During Expioration - Exploration drilling in the Iron Point exploration license 
area would generate noise. Based on observations at other exploration projects, noise from the 
Gril rigs is expected to be barely audible at a distance of two to three miles during quiet parts of 
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the Gay. It is unlikely that the noise levels at any homesites would be more than 1 dBA above 
the daytime background. 


Noise impacts Caused by Surface Facilities - The measured noise emissions from mining 
equipment and coal train loading equipment are listed in Table 3.12-9, Measured Noise 
Emissions From Mining Activities. All of the measurements were taken at the Bowie facilities 
because the Oxbow Mine was temporarily shut down at the time of measurement. 

The surface facilities at the Bowie No. 2 Mine range from 500 feet to over 3,000 feet from the 
facility boundary. As listed in Table 3.12-10, Predicted Noise Levels at Mine Site Boundaries 
and Comparison with Colorado Noise Limits, the estimated noise levels at the Bowie No. 2 Mine 
boundary are weil below the Colorado noise limits. The noise from the Bowie No. 2 Mine is 
expected to be barely discernible at the nearest homesites. 





The Bowie No. 1 Loadout is next to State Highway 133 and is within 3,000 feet of nearby 
homes. As shown in Table 3.12-10, Predicted Noise Levels at Mine Site Boundaries and 
Comparison with Colorado Noise Limits, the noise levels at the facility boundary are estimated 
to be less than the Colorado limits. As shown in Table 3.12-1, Measured Noise Levels at Rural 
Areas Near Paonia, the noise caused by train loading was clearly discernible at the nearest 
residence during the quiet pre-dawn hours. 


The surface facilities at the Oxbow Mine (other than the train loading facility) are about 800 feet 
from the property line next to the town of Somerset. The noise levels at Somerset caused by 
the Oxbow Mine operations were calculated based on the field measurements that were taken 
at the Bowie facilities. As listed in Table 3. 12-10, Predicted Noise Levels at Mine Site 
Boundaries and Comparison with Colorado Noise Limits, the estimated noise levels at the 
Oxbow Mine boundary are well below the Colorado noise limits. The noise from the Oxbow 
activities is expected to be clearly discernible at the nearest homes in Somerset, but are not 
expected to be loud enough to be disruptive. 


The train loading facility at the Oxbow facility is only about 100 feet from the facility boundary 
and about 200 feet from the nearest homes. As listed in Table 3.12-10, Predicted Noise Levels 


at Mine Site Boundaries and Comparison with Colorado Noise Limits, the estimated noise level 
at the boundary during the 2-hour operation of the train loading facility would be 79 dBA, which 
exceeds the Colorado noise limit for nighttime operation. The noise from the Oxbow operation 

at the nearest home is estimated at 73 dBA. That noise level is higher than the 67 dBA noise 

criterion that the FHWA describes as a “significant impact”. 


Noise impacts by New Ventilation Facilities - New ventilation facilities would include above- 
ground fans housed in weatherproof structures. Based on observations of the ventilation fans 
operated on the south side of the Gunnison River by the West Elk Mine, it is expected that the 
new fans operated by Oxbow and Bowie would generate a “white noise” sound that would be 
barely discernible at a distance of 3 to 4 miles. It is unlikely that the fans would be discernible 
at homesites near Paonia or Somerset. 


Noise impacts Caused by increased Coal Trains - The measured 30-second average train 
noise levels during train passages through Paonia and Hotchkiss are described in Tabie 3. 12- 
11, Measured 30-Second Noise Levels Caused by Coal Trains. The calculated 24-hour L-dn 
noise levels that would occur for the Action Alternatives are listed in Table 3.12-12, Caiculated 
L-dn Train Noise at Paonia (Action Alternatives), and Table 3.12-13, Calculated L-dn Train 
Noise at Hotchkiss (Action Alternatives). Table 3.12-14, Action Alternatives vs. No-Action Coal 
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Table 3.12-9 
Measured Noise Emissions From Mining Activity 
Time of Condition Noise Levels in dSA Predominant Noises 
ad L-oq | L-25 | L-5O | L-9O0 
Mining anc Coal Processing Activities st Upper Surtace Facility 
2/99 Coal conveyor discharge onto | 79 
p.m. coal pile; 70 feet distance 
Coal crusher, 100 feet 81 
Grstance 
Covered coal conveyor from 73 high-pitched clanging of 
mine to crusher, 25 feet rollers and beft 
distance 
Coal stacker tower 82 high-pitched noise 
discharging onto open coal 
pile; 80 feet distance 
General facility noise without | 75 
coal stacker, 250 feet from 
center of activity 
General facility noise including | 82 Coal stacker was the loudest 
coal stacker tower, 150 feet noise at the facility 
from tower 
Noise From Upper Surtace Facility, Meesurements Taken at Mine Office sat Bottom of Valley; 3,200 Feet 
From Upper Facility 
4/2599 Combined surface operations | 41 Mine noise was barely 
p.m. Not including coal stacker discernible when coal 
tower stacking tower was not 
operating 
Coal stacker tower and other | 46 Coa! stacker was the loudest 
combined surtace operations noise at the facility 
Coal Train Loading st Bowie No. 1 Train Facility; Measurements Taken From Roed 4175; 1,600 Feet From 
Train Loading 
4/25/99 Coal train backing into facility | 57 Spot reading 
06:00 
4/25/99 Coal train loading S48 | 553 546 Coal loading: traffic on 
i= Highway 153 
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Table 3.12-10 
Predicted Noise Levels at Mine Site Boundaries and 
Comparison With Colorado Noise Limits 
Mining Operation. Colorado Noise 
Limits 
Bowie No. 1 Coal Train 150 feet 76 dBA Daytime = 80 dBA 
Loading Facility Nighttime = 75 dBA 
Bowie No. 2 Mine, New 500 feet 69 dBA Daytime = 80 dBA 
Coal Conveyor Nighttime = 75 dBA 
Bowie No. 2 Mine: Upper 3,500 feet 45 dBA Daytime = 80 GBA 
Surtace Operatons Nighttime = 75 dBA 
Oxbow Mine Coal Train 100 feet 79 dBA Daytirne = 80 dBA 
Loading Facility Nighttime = 75 dBA 
Oxbow Mine Surface 800 feet 68 dBA Daytime = 80 dBA 
Operatons Nighttime = 75 dBA 
Coal Trains Passing 200 feet to right-of-way | 95 to 100 dBA for4w6 Dayt. e = 90 dBA 
Through Residential Areas minutes per train. |1-hour Nighttime = 75 dBA 
average |-eq is 67 GBA to 
89 dBA 














Train Noise in Paonia and Hotchkiss, lists the caiculated noise increases caused by increased 
coal train traffic. 


The coal trains do not comply with the noise emission limits set by the state of Colorado. As 
listed in Table 3.12-10, Predicted Noise Levels at Mine Site Boundaries and Comparison With 
Colorado Noise Limits, the average 1-hour L-eq noise levels produced by the coal trains exceed 
the allowable Colorado noise emission limits that apply 25 feet outside the right-of-way. 


There is no regulatory limit for train noise impacts to residential neighborhoods. For this EIS, 
the noise impacts caused by incremental increases in train traffic between the Action 
Alternatives and No-Action Alternatives were assessed using the impact criteria developed by 
the Federal Trancit Administration for federally-funded railroad projects and the Federal 
Highway Administration for federally-funded road projects. Those criteria impose no legal 
restric* ' privately-funded actions, but they offer a relevant set of environmental criteria for 
us. - €ribing impacts. 


F_ + 30, Noise impact Descriptors Using Federal Transit Administration Criteria, shows how 
the Federal Transit Administration criteria were used to assess the impacts of the noise 
increases. The results and conclusions are as fcllows: 


Homes Next to Tracks: Severe impact. Homes within roughly 100 feet of the railroad tracks 
with no shielding by adjacent buildings are exposed to a “severe impact”. The 30-second L-eq 
noise levels during a train passage were as high as 100 dBA. The 1-hour L-eq noise levels 
there exceed the 67 dBA FHWA criterion, and the No-Action L-dn noise level is “off the chart” 
for the Federal Transit Administration noise criteria. 
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Table 3.12-11 
Measured 30-Second Noise Leveis Caused by Coal Trains 
Location Orientation to Daytime Nighttime Notse Level 
Tracks Baseline Noise | Baseline Noise | During Passing 
Level Without | Level Without Coal Train 
Trains Trains (CBA, Leg tor 3-5 
(@BA) (GBA) minutes) 
P-1 (Paonia) 115 & from tracks: 56 % 61 (westbound) 
Residence Near partially stwekied by 
First and Main, neighboring houses 
outdoors 
P-2 (Paoria) 490 ft from tracks. “Fe 41 57 (westbound) 
Residence, 118 mostly shielded by 
Mair Street neighboring houses 
P-3 (Paonia) 800 ft from tracks. 51 af) 56 (westbound) 
Residence, 224 entirety stueided by 
Mas Street neighboring houses 
P-4 (Paonia) 30 ft from tracks, with 56 % 100 (eastbound) 
Non residential unobstructed exposure 
Location on to train noise 
Sidewalk on 2" 
Street 
P-5 (Paonia) 270 & from tracks, 56 % 57 (eastbound) 
Residence Near 2“ | partially shieided by 
Street and Box neighboring houses 
Eider Ave. 
+1 (Hotchkiss) 40 ft from tracks with 48 % 98 (eastbound) 
Non-residential unobstructed exposure 84 (westbound) 
Location on to train noise 
Sidewalk on 4” 
Street 
H-2 (Hotchidss) 240 f from tracks. “Fr % 76 (eastbound) 
Residence Near 4” | partially shieided by 62 (westbound) 
Street and High neighboring houses 
Street. outdoors 
+-3 (Hotohidss) 550 ft from tracks. 50 35 53 (eastbound) 
Residence Near 4” | entirely stueided by 51 (westbound) 
Street and Orchard | neighboring houses 
Street, outdoors 
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Table 3.12-*2 
Caiculated L-~dn Train Noise at Paonia 
(Action Alternatives) 
all I fad Gad EE: 
Fector P10'L 
Receiver P-1; Mn Street; 4 Block (115 Feet) From AR Tracks 
Day dasetine 1458 56 0 56 2E+-08% 
Naight basetine 6 582 % 10 48 1E+04 
Day westbound tran Based on fieki measurement | 0.209 81 0 81 1E+04 
Night westbound tram 0.209 61 10 71 1.£+05 
Day eastbound train Assume eastbound tain is 10 | 0.209 71 0 71 1.E+05 
GBA louder than westbound 
tram, based on fiek 
measurenents at Hotchkiss 
Night eastbound trae 0.0209 | 771 10 81 1.606 
Total Hours 24 00 - - - 2. E+06 
Calc’d L-dn ~ - - - 62.0 
Receiver P-2; 118 Main Street. 1 4% Blocks (480 Feet) From RR Tracks 
Oty Dasetine 14 58 45 0 45 4.£+04 
Naght baseune ase2 | 41 10 51 5.£+04 
Oay train Based on fei measurement 0.418 584 0 564 6.E+03 
Night train . oats | see | 10 sa | 8606 
Caic’d L-dn aoe i - - 2.E+05 
Cale’ L-dn - - a - 528 
RECEIVER P.3, 224 MAIN STREET; 2 % BLOCKS (900 Feet) From RR Tracks 
Oey baseline 458 =| 6 0 51 6.E+04 
Naght baseiine ase2 | 40 10 r,) 4.£+04 
Day train Based on field measurement | 0418 6 0 “e 7.€+03 
Naght train ose =| 56 10 Oa 7.£+04 
Cale’d Ldn moe | - - - 2.E+05 
Caic’d L-dn - - - - 528 
Receiver P-4; 2“ Street: 4 Block (30 Feet) From AR Tracks 
Dey baseline Assure same as Main Sweet | 14.58 56 0 58 2 £+05 
baseline Measurement 
Naght baseine aseo2 | 36 10 45 LE 04 
Day train eastbound Based on field measurement | 0 209 100 0 100 9.E+07 
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Table 3.12-12 
Calculated L-dn Train Noise at Paonia 
(Action Alternatives) 
Time of Day Hrs L-eq Night Net Factor 
Factor | dBA | P10. 
Nort train eastbound 0208 | 100 10 110 | SE+08 
Day train westbound Assumed to be 10 GBA quieter | 0.209 90 0 90 9 E-08 
than eastbound ran 
Naght train westbound 0208 |g 10 100 «=| 9.07 
Caic’d L-dn 2908 | - - - 1 £+09 
Calc’d L-dn - ~ ~ - 90 
Receiver P-5; 2“ Street and Box Eider Avenue; 1 4: Blocks (270 Feet) From RA Tracks 
Day dasebne Assurne same as Main Steet | 14.58 58 0 5é 2.E+05 
baseline Neesuremen 
Nagnt baseline 8 582 35 10 46 1£+04 
Day rain Based on fei measurement | 0.418 57 0 s7 9.E+03 
Night train osis§ «| 57 10 67 9.£+04 
Caic’d Ldn Bee | - ~ ~ 4E+08 
Caic’d L-dn - - - es 555 
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Table 3.12-13 
Calculated L-dn Train Noise at Hotchkiss 
(Action Alternatives) 
Time of Day Hrs L-0q | Night Net Factor 
Factor | dBA PI0°'L 
Receiver H-1; 4" Street; 40 Feet From RR Tracks 
Day baseline 14.58 48 0 48 4.E+04 
Night baseline 8582 | 35 10 46 1.E+04 
Day eastbound train Based on field measurement | 0.208 68 0 88 5.E+07 
Day westbound train Based on field measurement | 0.208 84 0 84 2.E+06 
Night eastbound train | Based on field measurement | 0.208 98 10 108 5.E+09 
Night westbound train | Based on field measurement 0.208 84 10 4 2.E+07 
Total 23996 | - - - 8.E+08 
Caic’d L-dn - - - - 88.0 
Receiver H2; 4" Street and High Street; 1 Block (240 Feet) From RR Tracks 
Day baseline Based on field measurement 14.58 48 0 48 4.E+04 
Night baseline Based on field measurement 8.582 36 10 48 1.E+04 
Day eastbound train Pased on field measurement 0.208 62 0 62 1.E+04 
Day westbound train Based on field measurement 0.208 78 0 76 3.E+05 
Night eastbound train | Based on field measurement | 0.208 62 10 72 1.E+05 
Night westbound train | Based on field measurement 0.208 76 10 88 3.E+08 
Total 23.996 | - - - 4.E+08 
Caic’d L-dn - - - - 88.0 
Receiver H-3; 4" Street and Orchard Street; 2 Blocks (580 Feet) From RR Tracks 
Day baseline Based on field measurement 14.58 50 0 50 6.E+04 
Night baseline Based on field measurement | 8.562 35 10 45 1.E+04 
Day eastbound train Based on field measurement | 0.208 51 0 51 1.E+03 
Day westbound train Based on field measurement | 0.206 53 0 63 2.E+03 
Night eastbound train | Based on field measurement | 0.208 51 10 61 1.E+04 
Night westbound train | Based on field measurement | 0.206 53 10 63 2.E+04 
Total 23.996 | - - - 1.E+05 
Caic’d L-dn - - - - 50.1 
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Table 3.12-14 
Action Alternatives vs. No-Action Coal Train Noise in 
Paonia and Hotchkiss 
Location Orientation to Tracks L-dn for L-dn for Hourly Noise 
No-Action Proposed Level (L-eq-h) 
Action During Train 
Passage 
P-1 (Paonia) 115 from tracks, partially 61 dBA 62 dBA 62 dBA 
Residence Near First shielded by neighboring 
and Main, outdoors houses 
P-2 (Paonia) 490 feet from tracks, 51 dBA 62 dBA 50 dBA 
Residence, 118 Main mostly shiekied by 
Street, outdoors neighboring houses 
P-3 (Paonia) 800 feet irom tracks, 53 dBA 53 dBA 52 dBA 
Residence, 224 Main entirely shielded by 
Street, outdoors neighboring houses 
P.4 (Paonia) Non- 30 feet from tracks, with 89 dBA 90 dBA 80 dBA 
residential Location on unobstructed exposure to 
Sidewalk on 2™ Street train noise 
P-5 (Paonia) 270 feet from tracks, 55 dBA 56 dBA 56 dBA 
Residence near 2“ partially shielded by 
Street and Box Eider neighboring houses 
Ave., outdoors 
H-1 (Hotchkiss) 40 feet from tracks with 87 dBA 88 dBA 87 GBA 
Non-residential Location | unobstructed exposure to 
on Sidewalk on 4" Street | train nose 
H-2 (Hotchkiss) 240 feet from tracks, 65 dBA 66 dBA 65 dBA 
Residence Near 4” partially shielded by 
Street end High Street, neigt.boring houses 
outdoors 
+-3 (Hotchkiss) 550 feet from tracks, ) SBA 50 dBA 60 dBA 
Residence near 4" entirety stwekied by 
Street and Orchard neighboring houses 
Street, outdoors 

















Homes One Block From Tracks. No impact. Homes more than about one block from the 
railroad tracks that are partially shielded by adjacent buildings are subject to much lower noise 
levels than homes next to the tracks. Measured 30-second train noise levels at homes one 
block from the tracks were 57 to 76 dBA, which were well above non-train background levels. 
However, the 1-hour average L-eq(h) values during a train passage were well below the 67 dBA 
FHWA criterion. The calculated increase in the 24-hour average L-dn is only about 1 dBA , 
which implies “No impact” according to the Federal Transit Administration noise criteria. 


Homes st Least Two Blocks From Tracks. Scarceiy Above Background. Homes more than 
about two blocks away from the railroad tracks are barely impacted by train noise. The 30- 


second noise levels measured during train passages were only 51 to 56 dBA, which was only 
slightly higher than the routine daytime background. That noise level would be clearly audible 
during quiet nighttime periods, but the noise would not be expected to disrupt sleep or normal 
speech. 
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NOISE IMDSCtS AIONG oiate Mignwa' ~~ VeUSedc Dy increasec ifuck i rarric to E NWO. 
2 Mine. There are no regulatory limits on highway noise impacts to residential areas. For this 

EIS, the noise impacts caused by incremental increases in coal truck traffic between the Action 
Alternatives and No-Action Alternative were assessed using the impact criteria developed by 

the Federal Transit Administration and the Federal Highway Administration for federally-funded 
road projects. Those criteria impose no legal restrictions on the privately-funded actions, but 

they offer a relevant set of environmental criteria for ruse in describing impacts. 


The noise increases at a receptor located 100 feet, 200 feet and 300 feet from State Highway 
133 are listed in Table 3.12-8, Noise impacts of Traffic on State Highway 133. Figure 30, Noise 
Impact Descriptors Using Federal Transit Administration Criteria, shows how the Federal 
Transit Administration criteria were used to assess the irnpacts of the noise increases. The 
results and conciusions are as foliows: 


Homes Closer than 300 Feet: Minor impact. The maximum 1-hour L-eq(h) values range 

from 57 to 64 dBA. all of which are below the 67 dBA FHWA criterion. However, as shown in 
Figure 30, Noise impact Descriptors Using Federal Transit Administration Criteria, ail homes 
within 300 feet fall into the “impact” category due to the incremental noise increase of 3 dBA. 


Homes Farther Than 300 Feet: No impact. The maximum 1-hour L-eq(h) noise levels are less 
than the FHWA criterion, and the Federal Transit Administration criteria indicate “No Impact’. 


3.12.4.4 Effects of Other Action Alternatives 


The coal production levels, haul truck usage, and coal train traffic would be the same for all of 
the Action Alternatives. Therefore, the predicted noise impacts for Action Alternatives C and D 
would be comparabie to those described in Section 3.12.4.3, Effects of Alternative B. 


3.12.5 Possible Noise Mitigation 
3.12.5.1 Noise Barriers at Oxbow Coal Loading Station 


The estimated noise emissions at the facility boundary at the Oxbow coal loading station 
exceed the allowable Colorado state noise emission limits, and noise levels at homes nearest 


the coal loading facility are modeled to be impacted. Two mitigations are suggested: 


» Conduct noise measurements while the train loading facility is operating to confirm 
the modeled noise levels that were extrapolated from field measurements at the 
Bowie No. 1 Loadout facility 


» if noise levels are measured to exceed the Colorado limits, noise barriers could be 
constructed between the coal loading station and the nearest homes. 


3.12.5.2 Noise Mitigation for Trains Passing Through Towns 


Noise emissions from the coal trains exceed the allowable Colorado noise emission limits, and 
noiee levels at homes nearest the tracks exceed relevant environmental criteria. The following 
noise mitigation measures could be effective in reducing the impacts: 
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» The coal trains passing through populated areas could be slowed down to reduce the 
power load on the locomotive and thus reduce the noise. !t was observed that 
westbound trains traveling slightly downhill (with a low engine load) were much 
Quieter than eastbound trains traveling slightly uphill (with a high engine load). 


» Noise mitigation could be applied directly to the limited number of homes that are 
adjacent to the tracks. improvements such as double-pane windows have proven to 
be effective in reducing noise impacts near airports and highways. These 
improvements are very effective when the windows are closed, but they are 
ineffective if te windows are opened on warm days. 





» Noise wails could be installed at locations where trains pass close to homes or 
apartments. Noise walis would provide highly effective, but highly localized, noise 
reductions. However, careful consideration must be given to potential traffic safety 
concerns that would be created if the noise walis reduced visibility at railroad 
crossings. 


» ‘The noise from train horns is immediately in front of the train. Noise impacts to 
homes next to the tracks at street crossings could be eliminated if crossings are 
closed or could be reduced if the train lowered the horn volume or eliminated horn 
usage. However, reducing or eliminating horn usage could cause a major safety 
hazard at railroad crossings. The increased safety hazard would far outweigh the 
noise from train horns. 


3.12.5.3 Noise Mitigation for Coai Trucks on Sta’e Highway 133 


Modeled noise levels at homes closer than 300 feet to State Highway 133 exceed the F aderal 
Transit Administration noise criteria. The following noise mitigation measures couid reduce the 
impacts to those homes: 


» Reduce the speed of the coal trucks. The noise modeling was completed using the 
posted speed limit of 55 miles per hour. Reducing the allowable speed of the coal 
trucks would reduce the modeled noise impacts. 


3.13 LAND USE 


lesue: Minimize disturbance. Areas of concern include: the acreage of disturbance; the amount 
of disturbance on BLM, Forest Service, and private lands; and the possibie changes in future 
land use. 


3.13.1. introduction 


development, and recreation. Specifics abc-t land use within and adjacent to the two coal 
lease tracts are set forth in Section 1.9, Past, Present and Reasonably Foreseeable Cumulative 
Actions Considered in this Analysis. 


Mixed land ownership occurs within and around the two coal lease tracts and the exploration 
license area as follows: 59 percent (Foresi Service), 25 percent (BLM), and 15 percent 
(Private). 
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3.13.2 Affected Environment 





This section describes the various land uses within and surrounding the two coal lease tracts 
and the exploration license area. 


3.13.2.1 Private and Public Lands 


There is a mixture of federal and private lands within the two coal lease tracts. Private land, as 
well as those lands administered by the BLM and the Forest Service are shown on Figure 2. 
Surface Ownership Map. Aji coal within the two coal lease tracts and the coal exploration 
license area is federally controlled. 


3.13.22 Past and Present Mining Operations 


Coal mining has been one of the dominant land uses in the North Fork of the Gunnison River 
area. Underground mining has occurred in this area for the past 100 years. Coal mining has 
occurred on both private and public lands in the general area. The location of the historic coal 
mining operations are shown on Figure 3, Historic Coal Mines and Federai Coai Lease 

Locations. For more information on the historic mining in this area, see Appendix G, Historic 


Coal Mining Activity. 


There are currently three existing operating and one idle underground coal mines in the North 
Fork valley. These are the Bowie No. 2 Mine, the Sanborn Creek Mine, and the West Elk Mine. 








The Bowie No. 2 Mine is operated by Bowie Resources Lid. and is presently conducting coal 


mining operations using room and pillar mining techniques. Bowie plans to add a longwail 
system in 1999 which would increase production to 5 million tons per year. 


The Sanborn Creek Mine is of erated by Oxbow Mining, inc. in 1998, the Sanborn Creek Mine 
produced approximately 1.5 million tons of coal. The mine is permitted with the Colorado OMG 
for an annual production of approximately 4 million tons of coal per year, but has the capacity to 
produce up to 6 million tons of coal per year. 


The West Elk Mine is operated by Mountain Coal Company and presently produces coal from 
several federal leases. This operation utilizes a longwail system. in 1999, Mountain Coai 
Company plans to produce and ship approximately 7 million tons of coal from the West Elk 
Mine. in 2005, production from the West Elk Mine is slated to reach 8.2 million tons of coal per 


year 


The Bowie No. 1 Mine is currently idle under provisions of a temporary cessation approval from 
the Colorado OMG. There was no coal production from this mining operation in 1998. 


3.13.23 Coal Exploration 


Coal exploration has been initiated in the area in conjunction with the actual coal mining 
operations. Such exploration activities have been undertaken to identify and delineate 
recoverable coal deposits. These activities generally invoive drilling to delineate the coal 
reserves and evaluate coal quality. Exploration activities have occurred on National Forest 
System lands and BLM-administered lands under plans of operation and subsequent 
amendments approved by the BLM and the Forest Service. There has aiso been coal! 
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exploration on private lands. Aji exploration activities, whether on federal or private lands, must 
be permitted with the Colorado DMG. Other than the coal exploration license currently under 
review, there are no expioration activities presently planned or ongoing on the Iron Point or Elk 
Creek Coal Lease Tracts. 





3.13.24 Utilities 


The Western Area Power Administration owns and operates the Curecanti-Rifile 230/345 kV 
electric transmission line that essentially parallels Terror Creek, west of the Bowie No. 2 Mine. 
The right-of-way for this transmission line is 125 feet in width, which includes access roads. 
The transmission line structures are steel lattice with buried reinforced concrete bases. 


The electric transmission line would be protected from mining impacts as stated in Criterion 2 in 
Appendix C, Unsuitability Analysis Report - iron Point Coa/i Lease Tract. 


3.13.25 Timber Operations 


Other than some smail stands of aspen that have been logged in the area, there are no 
commercially merchantable i’ "ber stands that ex.s within or adjacent to the two coal lease 
tracts. The major timber harvest activities in the region have occurred in the Stephens Guich 
area, which is located north of the community of Paonia, Colorado. 


The Hotchkiss Ranch Company has harvested several aspen stands on their property which is 
located vith’ = and surrounding the Elk Creek Coal Lease Tract. 


Some products, such as fence posts and fuel wood, have been harvested off federal lands 
within and adjacent to the lease tracts and exploration license areas, but this activity has been 
limited. 


3.13.26 Oli and Gas 


There are no oil and gas leases located on or near the coal lease tracts or the coal exploration 
license area. The potential for the discovery of conventional resources of oil and gas under 

either lease tract or the coal exploration license area is very slight. Dry wells have been drilled 
to the Dakota Sandstone a few miles to the southwest and to the northwest of ihe lease tracts. 


3.13.2.7 Agricultural Activities 


Agricultural activities have historically been and continue to be a prominent part of the local 
Paonia economy. Fruit production is generally confined to the valley floors and low 
mesas/terraces adjacent to the North Fork of the Gunnison River. The principal orchard crops 
are apples, pears, peaches, and cherries. in recent years, vineyards (and several wineries) 
have been developed and are being operated in the Paonia area. 


Sheep and cattle grazing also occurs on pasture land in the Paonia area, with summer livestock 
grazing occurring in the higher elevations within and adjacent to lands in the proposed tron 
Point and Elk Creek Coal Lease Tracts. Some pasture lands have been used for hay 
production. 
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3.13.28 Residential Activities 





in recent years, the area within and surrounding the communities of Paonia, Hotchkiss, 
Crawiord, and Delta, Colorado have experienced an infiux of population and the construction of 
new housing. This region of Colorado seems to be attractive to new “migrants” because of a 
land use controls, and low cost of living. The new housing development is “down valley” from 
the proposed coal lease tracts and exploration license area. There is no residential housing 
development pianned for either coal lease tract or the exploration license area. 


3.13.29 Recreation 


There are no developed recreation facilities operated by the BLM or the Forest Service on the 
proposed coal lease tracts and exploration license area. Hunting is the primary recreation 
activity within and adjacent to the proposed coal lease tracts and exploration license area. 
Other dispersed recreational activities occur in the area, but on a limited basis due to the lack of 
developed facilities. Four-wheeling, hiking, picnicking, horse back riding, snow mobiling, and 
general sight-seeing have been mentioned as occurring. 


3.13.2.10 Roadiess Area Review 


A portion of the Elk Creek Coal Lease Tract (W'2, Section 32, T12S, R90W) falls within a 
Roadiess Area Review and Evaiuation (RARE I!) area that was inventoried in the late 1970s for 
the purpose of Wilderness Designation under the Wilderness Act of 1964. The 

Park area (02-184) was not listed as suitable wilderness in the Final RARE I! E!S in 1979 


(USDA-FS, 1979). 
3.13.3 Environmental Consequences 
3.13.3.1 Summary 


In the long term, following mining, the area would be used much as it was before mining. Any 
surface subsidence caused by underground mining would be minimal and would not affect the 
pre-mining land use. The reclamation and revegetation techniques to be undertaken on any 


disturbed sites are comparatively simplistic, commonly accepted techniques with a history of 
successful application in the western states. Reclamation would be initially utilized to provide 


for site stability, with revegetation aliowing the disturbed sites to return to conditions that existed 
prior to any disturbance. 


3.13.3.2 Effects Common to All Alternatives 


Direct Effects - Mining activities have historically occurred and are currently occurring within 
and adjacent to the two federal coal lease tracts and the coal exploration license area. The 
exploration activities and the operation of an underground coal mine would not introduce any 
noticeable land use change in the area around the coal lease tracts or the exploration license 
area. in addition, on a more regional basis, the exploration and mining would not substantially 
change other land uses in Delta or Gunnison counties, or on Forest lands or BLM-administered 
lands. Reclamation of any surface disturbance would be planned to re-establish wildiife habitat 
and livestock grazing. With mitigation and reciamation, the implementation of any of the 
alternatives would not substantially affect the long-term land use or land use planning on 
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National Forest System lands, BLM-administered lands, or adjacent private areas. 
Subsidence wouid not alter the appearance of any of the area within the two coal lease tracts. 
Surface disturbances on the coal lease tract and the exploration area would be minimal and 
temporary, with reclamation returning disturbed areas to a stabilized and productive condition. 
Preliminary evaluations of other reclamation work in the area indicate that revegetation can be 
successfully accomplished at the time of cicsure. 


Post-mining land use would be similar for all alternatives. It would include livestock grazing, 
wildife habitat, and dispersed recreation. 














indirect Exfects - As explained in Section 3.15, Socioeconomics, there may be some minor 
population increases associated with the expanded mining which may cause some minor 
changes in private land use within Delta County. Some undeveloped or agricultural land may 
be converted tc residential uses if these incoming workers choose to construct homes in the 
area. The amount of such development would be extremely minor given the relatively few new 
comers that would be expected. 


Cumulative Effects - There are no anticipated major cumulative land use effects expected for 
any of the alternatives. Mining and exploration, grazing and other agricultural activities, housing 
development and recreation would probably remain the dominant land uses in the immediate 
area of the coal lease tracts and the coal exploration area. 


3.13.3.3 Effects of Alternative A (No-Action) 


if Alternative A is selected, the land use of the two coal lease tracts and the coal exploration 
area would not change. In this situation, mining and exploration would continue in other areas. 


3.13.3.4 Effects of Alternative B, C and D 


The land use effects of these three action alternatives would be the same as described in 
Section 3.13.3.2, Effects Common to All Alternatives. 


3.13.4 Possible Mitigation and Monitoring 


The Colorado DMG would require a subsidence monitoring plan in order to detect any impacts 
as a result of underground mining. In addition, this agency would be responsible for 
revegetation success which would return any disturbed areas to a condition that existed prior to 
mining. 


3.14 TRANSPORTATION 


lesue: Address truck and train traffic impacts created by coal mining in the North Fork of the 
Gunnison River valley and the potential for accidents. Areas of concern include: the amount of 
train traffic in the area; the ability of the railroad to handie the projected tonnages of coal to be 
mined from the North Fork of the Gunnison River valley; the increase in traffic es a result of 
hauling coal to the Bowie No. 1 Loadout and the Terror Creek Loadout; the need for an 
additional rail loadout facility for the Bowie No. 2 Mine; the potential for accidents involving 
increased train and truck traffic; and, the risks for accidents at railroad crossings in Delta 
County as well as along sections of State Highway 133 subject to coal truck traffic. 
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3.14.1 introduction 





The transportation analysis focuses on State Highway 133 in the Paonia-Somerset area and 
the Union Pacific railroad spur from Grand Junction to the loadout at the West Elk Mine. This 
analysis was based on projected vehicular and train traffic, public safety, environmental safety, 
and long-term maintenance. The location of the railroad spur and the regional roads are shown 
on Figure 31, Rail and Road Systems. 


Highway traffic counts are identified as annual ADT. ADT is defined as the measure of traffic 
over a 24-hour period and is determined by counting the number of vehicles passing a specific 
point on a particular point in either direction. The Colorado Department of Transportation has 
estimated annual 1996 ADT values based on actual traffic counts made at various locations 
along State Highway 133 and State Highway 92. Annual ADT estimates for 1998, 2000 and 
2005 are based on an annual 2 percent increase in traffic volumes, as well as traffic increases 
expected as a result of expanded mine production. See Table 3.14-1, Annua/ Average Daily 
Traffic - State Highways 92 and 133. 


3.14.2 Affected Environment 
3.14.2.1 Major Transportation Route 


The major transportation route servicing the Paonia-Somerset area is State Highway 133. This 
highway serves local residents and associaied commercial traffic for the local communities, 
including the mining operations in the North Fork Valley. The road also experiences some 


miscellaneous traffic between the Roaring Fork Valley (Glenwood Springs-Carbondale-Aspen) 
and the North Fork of the Gunnison River valley. 


State Highway 133 is an asphalt, all-weather, two-lane highway. In Delta Courity, the road 
essentially parallels the North Fork of the Gunnison River valley and has minimal grades. The 
road intersects State Highway 92 in Hotchkiss, Colorado, bypasses the downtown section of 
Paonia, passes through the tiny community of Somerset, traverses over McCiure Pass at an 
elevation of 8,755 feet, then essentially paralleis the Crystal River, and ultimately intersects ‘vith 
State Highway 82 in Carbondale, Colorado. 


During the past 20 years, several sections of State Highway 133 have been upgraded and/or 
relocated. A me ~* section of State Highway 133 between Paonia and Somerset was relocated 
from the north sice of the North Fork of the Gunnison River to the south side of the river. The 
oid State Highway 133 remains in its original location and is used by local residents and 
employees/commercial traffic for the Bowie No. 1 Mine. 


The Colorado Department of Transportation has plans for continuing the upgrade and 
improvement of State Highway 133. A section of this highway east of the Paonia Reservoir in 
Gunnison County will be realigned and upgraded in 1999-2000. The Colorado Depariment of 
Transportation has no current plans to upgrade any sections of State Highway 133 in Delta 
County in the next five years. 


The state of Colorado is responsible for maintenance of State Highway 133. Per‘odicnily during 
the spring and summer months, sections of State Highway 133 can be closed as a result of 
mud slides or rock debris. The Colorado Department of Transportation has indicated ihat there 
are several sections of this road that have been affected by such activities, primarily in the 
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Table 3.14-1 
Annual Average Daily Traffic - State Highways $2 and 133 
1996" 
Highway S2 in Delta. just east of intersection 12,600 13,109 13,604 15,021 
with Highway 50 
Highway $2 in Hotchkiss, just south of 3,050 3,173 3,301 3,644 
imtersection with Highway 133 
Highway 92 in Crawford 1,850 1,925 2,003 2.212 
Highway 133 in Hotchkiss, just east of 5,400 5,618 5,645 6,454 
imersectton with Higtwey 32 
Highway 133 in Paonia, just east of 3,150 3,277 3.410 3,765" 
imtersection with Highway 187 3,541* 448° 4,703" 
Highway 133 just east of Somerset 2,000 2.081 2.165 2,390 
Highway 133, at base of McClure Pass, just 1,050 1,102 1,146 1,265 
south of road to Marble 
Highway 133, just south of Redstone 1,650 1,717 1,786 1,972 
Note: 1. 1996 data provided by Colorado Department of Transportation, this is list year for which Colorado 


Department of Transportation has ADT estimates. 

Assume 2% increase per year, approximately equal to average growth rate for Defta/Gunnison 

County over next 20 years, as projected by Colorado Department of Loca! Affairs. 

First number - assurnes 2% increese as per footnote 2. 

This second figure assumes 134 additional ADT for coal truck traffic, 30 additiona! ADT for an 

increase in 15 people working at Bowie and Oxbow Mines, and 100 additional ADT for 

miscellaneous construction supplies and personnel, government traffic, consultants, sales 
representatives and the general public visiting the minas. These numbers represent the projected 
increase over 1996 levels. 

5. This second figure assumes an additional 938 ADT over standard 2% increase. This includes an 
additional 878 ADT for coal truck traffic, 50 additional ADT for an increase in 25 people working at 
the Bowle and Oxbow Mines, and 10 additional ADT for miscellaneous traffic as a result of 
government pe sonnei visiting the mines. as well as consultants, engineering contractors sales 
represertatives, and the general public for visits and job searches. 


-e 














vicinity of the community of Redstone, the area adjacent to the Paonia Reservoir, and both 
sides of McCiure Pass. 


3.1422 Project Access 


Both the Bowie and the Oxbow operations are accessed from State Highway 133. The Oxbow 
operation can be accessed directly from State Highway 133 in the community of Somerset. 
The surface facilities of this operation are immediately north of the Union Pacific Railroad tracks 
which transect the town of Somerset. The surface facilities of the Bowie No. | operation are 
accessed from old State Highway 133, approximately 1 mile from a junction between old State 
Highway 133 and the relocated section of State Highway 133. This junction is approximately 3 
miles east of the community of Paonia. 
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3.1423 Roads on Lease Tracts and Exploration License Areas 





There are no all-weather roads on either lease tract or the exploration license area The areas 
do have various light-duty roads that have been "ized for past exploration activities, hunting 
access, and miscellaneous agricultural purposes. ‘he existing light-duty roads located on the 
lease tracts and exploration license area are narrow, primitive, and ge.verally unsuitable for iow 
Clearance vehicies. 


3.1424 Other Roads in the Region 


The downtown community of Paonia is reached by State Highway 187 which intersects State 
Highway 133 approximately 1 mile north of the downtown area. State Highway 187 is an 
asphalt, all-weather, two-lane highway, which passes over the North Fork of the Gunnison River 
on a bridge structure. 


The town of Delta is connecied with Hotchkiss by State Highway $2, which is also an asphalt, 
all-weather, two-lane highway. 


State Highway 50 joins Delta with Grand Junction (to the north) and Montrose (to the south). 
State Highway 50 between Delta and Montrose is an asphalt, all-weather divided four-lane 
highway. Between Grand Junction and Delta, State Highway 50 remains an asphalt, ail- 
weather two-lane highway; however, there are plans by the Colorado Department of 
Transportation to upgrade portions of this highway section to a four-lane divided road. 


The Bowie No. 1 Mine is accessed from Paonia by the Stephens Guich Road, which is an 
asphalt, all-weather, two-lane county road to the entrances of the Bowie No. 1 Mine. The 
Stephens Guich Road has been paved with asphalt to the Bowie No. 1 Mine. Beyond the 
turnoff to the mine, the Stevens Guich Road is unpaved. The overall condition of the Stephens 
Guich Road should be considered as fair, and it requires routine maintenance. 


3.14.2.5 Union Pacific Raliroad - North Fork Branch 


The mines in the North Fork of the Gunnison River valley are accessed by a railroad spur that 
connects a main Union Pacific line in Grand Junction, Colorado with the mining operations. 
This spur line is known as the North Fork Branch and is approximately 95.5 miles in length. 
The railroad passes through the communities of Delta, Hotchkiss, Paonia, and Somerset. 


In the town of Delta, the railroad crosses State Highway 50 immediately north of where State 
Highway 50 intersects with State Highway 92. 


Between Delta and Hotchkiss, the railroad crosses State Highway 92 at a location 
approximately 5 miles east of Hotchkiss. 


The railroad crosses State Highway 92 just west of the town of Hotchkiss, traverses through the 
middie of Hotchkiss, and crosses State Highway 133 on the east side of the town. 


railroad passes through the community of Paonia with five crossings in this community. 
The railroad spur terminates near the West Elk Mine, which is located east of Somerset. There 


| 
The railroad is located south of State Highway 133 between Hotchkiss and Paonia, but the 
are loadout facilities along the North Fork Branch for ihe West Elk Mine, the Oxbow Sanborn 
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Mine, the Terror Creek Coal Loadout, and the Bowie No. 1 Loadout. See Figure 31, Rail and 
Road System. 


In 1998, the Union Pacific Railroad indicated that 850 trains utilized the North Fork Branch. 
This transiates to an average of 2.5 trains per day. in actuality during 1998, there were many 
Gays in which no trains traveled the route, and other days when six trains made trips on the 
North Fork Branch. The amount of traffic on the rail system was dictated by the demand of the 
coal operations and the availability of railroad cars (Connor, 1999, personal communication). 


The Union Pacific railroad estimated that 8.6 million tons of coal were shipped in 1998. This is 
up from the 6.8 million tons shipped by rail in 1995 but less than the 10.3 million tons of coal 
projected to be shipped in 1999. See Table 3. 14-2, Coa/ Production From North Fork Valley 


























Coal Mines. 
Table 3.14-2 
Coal Production From North Fork Valley Coal Mines 
1995 1996 19% 2000 2005 
(Projected) | (Projected) | (Projected) 
Bowtle No. |! Mine 05 _ _ a= _ 
(Bowe Resources) 
Bowie No. 2 Mine _ 12 18 5.0 5.0 
(Bowe Resources) 
Sanborn & Elk Creek Mines 1.1 15 15 40 60 
(Oxbow Mining) 
West Elk Mine 5.2 59 78 73 
(Mountain Coal) 
TOTAL 6s a6 10.3 63 192 


























The Union Pacific Railroad is responsible for maintenance of the North Fork Branch. The 
railroad has made a commitment to an improved railroad system, and such maintenance work 
was underway in 1999 with replacement of track and ballast for many sections of the line. 


3.14.3 Environmental Consequences 


3.14.3.1 Summary 


Effects to State Highway 133 would result from an increase in daily coal truck traffic between 
the Bowie No. 2 Mine and the Bowie No. | Loadout. Effects to the North Fork Branch of the 
Union Pacific Railroad would result from increased rail traffic on the North Fork Branch to and 
from the Bowie No. 1 Loadout, the Oxbow Loadout, and the West Elk Mine Loadout. The 
magnitude and duration of effects associated with traffic related activities would depend on the 
amount of coal produced and sold from the mines. 


If coal production at the Bowie No. 2 Mine is increased from 1.2 million tons in 1998 to a 

projected 5 million tons in 2000, ADT on State Highway 133 between the Bowie No. 2 Mine and 
the Bowie No. 1 Loadout would increase from 234 to 978, a 400 percent increase. in 1998, the 
coal truck traffic from the Bowie No. 2 Mine represented an estimated 7 percent of the traffic on 
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State Highway 133 between the mine and the loadout. If production is increased to 5 million 
tons a yeer in the year 2000 and beyond, the coal truck traffic would represent approximately 
21 of 22 percent of the total traffic on that stretch of State Highway 133 between the mine and 
the loadout. Other than coal truck traffic, other mine related traffic would involve only very 
minor increases to the ADT levels on State Highway 133 between Paonia and Somerset. 





Projections call for coal production to increase from the North Fork Valley coal mines from 1998 
to 2005. This production increase would relate to increased train traffic on the North Fork 
Branch. in 1996, with 6.6 million tons of coal shipped on the Union Pacific Railroad from the 
North Fork mines, there were an average of 4.4 trains per day (loaded and empty) traveling on 
the North Fork Branch. If production increases to 19.2 million tons in 2005, there would be an 
average of 10 trains per day (loaded and empty) on the same rail line. in 1996, it is estimated 
the average interval between trains was 5 hours and 27 seconds. If coal production increases 
to 19.2 million tons in the year 2005, the average interval between trains would be more than 
Cut in half to 2 hours and 24 seconds. 


ADT is defined as the measure of traffic over a 24-hour period and is determined by counting 
the number of vehicles (or trains) passing a specific point from both directions on a given road 
or rail line. in assessing ADT levels for train and vehicular traffic in this North Fork Coal EIS, it 
is assumed that all traffic would return on the same day that was used for initial access: 
therefore, one vehicle going to and from (round trip) one of the mines in the area would result in 
an ADT of two. Similarly, it is assumed that a unit train traveling to a mine loadout would make 
one round trip per day, thus resulting in an ADT of two. 


3.14.3.2 Direct Effects Common to All Action Alternatives 


Effects to State Highway 133 - iron Point Exploration License Area - increases in traffic on 
State Highway 133 as a result of exploration activities in the iron Point Exploration License area 
would be very minor and not noticeable. Such traffic would invoive the daily use by geologists 
and drillers accessing the site. Such use is expected to add less than ten ADT levels to State 
Highway 133, which would represent less than one-half of one percent increase to any traffic 
loads. 


Effects to State highway 133 - iron Point Coal Lease Tract - For purposes of this analysis, it 
is assumed that coal production from the iron Point Coal Lease Tract would be mined from the 
existing Bowie No. 2 Mine portal area and hauled to the Bowie No. 1 Loadout using 28-ton 
trucks and portions of oid State Highway 133 and new State Highway 133 between the mine 
and the loadout. Tabie 3.14-2, Coal Production From North Fork Valley Coal Mines, iustrates 
that coal production from the Bowie No. 2 Mine is projected to increase from 1.2 million tons in 
1998 to 5 million tons in 2000. As a result, coal truck traffic would increase on State Highway 
133 between the mine and the loadout as presented in Table 3. 14-1, Annual Average Daily 
Traffic - State Highways 92 and 133. Using 28-ton capacity highway coal trucks, incremental 
shipments of 500,000 tons of coal would require 96 ADT. Thus, the coal truck ADT can be 
caicuiated for 26-ton capacity trucks as shown on Table 3. 14-3, Coal Truck Traffic for 28-Ton 
and 45-Ton Truck Capacities, and is graphically illustrated on Figure 32, Coal Truck Traffic vs 
Coal Tonnage Shipped. The amount of coal trucked from the Bowie No. 2 Mine to the Bowie 
No. 1 Loadout would be dependent on coal sales. 
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Table 3.14.3 
Coal Truck Traffic for 28-Ton and 45-Ton Truck Capacities’ 
Annual Coal Transported ADT’ ADT’ 

By Truck’ (tons) (28 tons truck) (45 tons truck) 
500.000 9 6! 

1 000.000 196 122 
2.000.000 392 244 
3.000.000 588 ME 
4,000,000 es] 438 
5.000.000 980 610 

Notes: |. For a geographic representation of tus table, see Figure 32, Coal Truck Traffic vs. Coal Tonnage 
Stepped. 

2 Ths represents a range of coal tonnages that could be shipped from the Bowie no 2 Mine via coal 
truck to the Bowie No 1 Mine. 

3. ADT is average daily traffic, For this table, the ADT values represent the number of times a coal 
truck would pass a fixed location on the highway For example, at 96 ADT. this would relate to 49 
rOUNd rps 49 INES loaded with coal gong from the mine to the train loadout and 49 tnps returning 
empty from the train loadout to the mine) 





if coal production increases at the Bowie No. 2 Mine as indicated on Table 3. 14-2, Coa/ 
Production From the North Fork Valley Coal Mines, average daily truck traffic would increase 
from 234 ADT in 1996 to 978 ADT in 2000. The 234 coal truck ADT in 1998 represents an 
estimated 7 percent of all vehicular ADT on State Highway 133 between the mine and the 
loadout. This figure would rise to 22 percent in the year 2000, when 978 coal truck ADT would 
be needed to ship the projected 5 million tons of coal. See Table 3.14-4, Traffic Frequency 
Estimates on State Highway 133 East of Paonia. 


in 1996, the ADT for State Highway 133 between the Bowie No. 2 Mine and the Bowie No. | 
Loadout was estimated at 3.541. This transiates to an average hourly traffic of 148 vehicies, or 
2.5 vehicles pacsing a fixed point along the road per minute. Of this traffic, there would be an 
average of 9.75 coal trucks per hour or an average of 0.16 coal trucks per minute. This 
transiates to a coal truck passing a fixed point (either loaded with coal or empty) on State 


Highway 133 every 6.25 minutes. 


For 2000, it is estimated that the ADT for State Highway 133 betwe ‘he Bowie No. 2 Mine 
and the Bowie No. 1 Loadout would be 4,348 vehicies. This would 1.ean 181 vehicles passing 
@ fixed location along this highway every hour, or an average of three vehicles per minute. If 
production from the Bowie No. 2 Mine reaches 5 million tons in the year 2000, ADT for coal 
trucks would be 978. This transiates to 40.75 coal trucks per hour or 0.68 coal trucks per 
minute. Under this scenario, the interval between coal trucks along State Highway ‘33 
between the mine and tie loadout would be less than 2 minutes. 


There would also be some addition to employee and supply traffic as a result of increases in 
coal production from the Bowie No. 2 Mine: however, this additional traffic should be minimal 


given only minor increases expected to employment. 
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Table 3.14-4 
Traffic Frequency Estimates on State Highway 133 East of Paonia (Colorado) 
Year All Vehicies Coal Trucks Average No. of 
Minutes 
Between 
Average Daily | Average Hourty Average Average Dally Average Average Coai Passing Coal 
Traffic' Traffic’ Traffic per Coal Truck Hourty Coal Truck Traffic Trucks 
Minute’ Traffic* Truck Traffic’ per Minuto’ 
1996 3,150 141 22 --- --- owe ae 
1996 3,541 148 25 234 9.75 0.16 6.25 
1999 3,785 158 26 352 14.67 0.24 4.17 
2000 3,348 181 3.0 978 40.75 0.68 1.47 
2005 4,703 196 33 978 40.75 0.68 1.47 
Notes: 
1. Average Daily Traffic is ADT. See Table 3.14-1, Annual Average Daily Traffic - State Highways 92 and 133 
2. Based on 24 hour per day calculation. 
3. Based on 60 minute per hour caiculation. 
4. Based on haulage in 28 ton capacity trucks and coal production estimates from Bowie No. 2 Mine as set forth in Table 3.14-2, Coal Production From 
North Fork Valley Coal Mines. 
5. Assumes 1.2 million tons of coal shipped by 28 ton truck. 
6. Assumes 1.8 million tons of coal shipped by 26 ton truck. 
7. Assumes 5.0 million tons of coal shipped by 28 ton truck. 
8. This number means that a person at a fixed location on State highway 133 between the Bowie No. 2 Mine and Bowie No. 1 Loadout would expect to 


see a coal truck pass his or her location, going up or down the highway, at this frequency. For example, in the year 2000 or 2005, at a 5 million ton 
production rate, a coal truck will pass a fixed point every minute and a half. 
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Development and extraction of the coal from the Iron Point Coal Lease Tract is not expected to 
Cause exceedances of the design standard for traffic volume on State Highway 133, even with 
increased coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout. 





Effects to State Highway 133 - Elk Creek Coal Lease Tract - For purposes of this analysis, it 
is assumed that coal would be mined from the Elk Creek Coal Lease Tract at levels shown on 
Table 3-14.2, Coal Production From North Fork Valley Coal Mine. As a result, employee and 
supply traffic associated with this mining would be similar to that already existing on State 
Highway 133 between Paonia and Somerset. 


Presently, Oxbow is shipping approximately 150,000 tons of coal per year to the Terror Creek 
Loadout. Oxbow owns and operates its own 28-ton capacity trucks. Assurning that coal is 
hauled to the Terror Creek Loadout for 250 days a year on an 8-hour shift, the ADT for this 
traffic would be 42 from Monday through Friday. There are no pians to increase this capacity, 
$0 Coal truck traffic from the Oxbow facilities to the Terror Creek Loadout would probably 
remain the same, even in the event that the Elk Creek Coal Lease Tract is developed. 


Development and extraction of the coal from the Elk Creek Coal Lease Tract would not cause 
exceedances of the design standard for volurne of traffic on State Highway 133. 


Effects on North Fork Branch of Union Pacific Railroad - \t is assumed that ali coai tonnage 
mined from either the iron Point or the Elk Creek Coai Lease Tracts would be shipped to market 
via the Union Pacific Railroad on the North Fork Branch. 


In 1998, a total of 8.6 million tons of coal were shipped on the Union Pacific Railroad from North 
Fork Coal Mines. This amounts to 1.2 million tons from the Bowie No. 2 Mine, 1.5 million tons 
from the Sanborn Creek Mine, and 5.9 million tons of coal from the West Elk Mine. A small 
amount of coal (150,000 tons) was shipped on the Union Pacific from the Terror Creek Loadout. 


Once in development, 5 million tons of coal would be produced from the Iron Point Coal Lease 
Tract, and a range of 4 to 6 million tons of coal would be produced from the Elk Creek Coal 
Lease Tract. 


Public Safety - There are an infinite number of accident scenarios that could be developed for 
the highway traffic and railroad transportation for projects in the North Fork Valley. Analysis of 
such scenarios would include varying levels of complexity and portray a variety of results. It is 
often difficult to talk about accidents in that we do not wish to be alarmists, but we do want to 

convey a reasonable assessment of the potential for accidents and the potential for impacts to 


public sataty. 


For example, an accident assessment of a trip in an automobile or an airplane can be very 
frightening. We know that, but we prefer not to think about it, and we continue to take those 
trips anyway. However, the knowledge of a certain type of accident may persuade us to take 
extra precautions enroute. 


With the potential increase in daily traffic, particularly the increase in coal truck traffic from the 
Bowie No. 2 Mine to the Bowie No. 1 Loadout, it is reasonable to assume that accidents could 
increase over the life of any mining activities. However, the increase in accidents would 


probably not be directly proportional to the increase in traffic because mitigation measures 
would include a trucking company using trained drivers, the adherence of the coal trucks to 
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speed limits and genera! public awareness of increased traffic. With mitigation measures such 
as these implemented, the accident rate (accidents per miles traveled) could actually decrease 
rather than incroase. 





With the continuation and potential for increasing coal production from the North Fork Valley 
mines, there would be an increase in train traffic on the North Fork Branch of the railroad. See 
Table 3.14-5, Unit Train Traffic Frequency on North Fork Branch, and Figure 33, Average Daily 
Coal Train Traffic for North Fork Branch. With the potential increase in daily coal train traffic, it 
is reasonable to assume that accidents could increase with increased trairi shipments. 
Certainly, with the increased train traffic, the potential for highway vehicles and train accidents 
at rail crossings would increase, as the interval frequency between trains entering and leaving 
the valley would increase with increased coal production. 


























Table 13.14-5 
Unit Train Traffic Frequency on North Fork Branch 
Year Coai Shipped Average number of Average interval 
(tons x 000,000) Trains Per Day Between Trains 
(loaded & empty) 
1995 66 3.6 6 hr 40 min 
1998 8.6 44 5 hr 27 sec 
1399 10.3 5.4 4 hr 26 sec 
2000 16.3 86 2 tw 47 sec 
2005 19.2 10.0 2 hr 24 sec 

















Likewise, with the number of increased coal trains frequenting the North Fork Branch, there is a 
potential for deraiiments. Although rare, train deraiiments have occurred in populated areas, 
causing property damage and even fatalities. Train derailments can also cause brush fires in 
areas along trackage, which could endanger property and personal safety. 


However, similar to increases in highway traffic, the increase in railroad accidents may not be 
directly proportional to the increase in coal train traffic because of mitigation measures which 
might include lower speeds in populated areas, newly installed warning signals or lights at train 
crossings, better gates at train crossings, the elimination of crossings, upgrade of the railroad 
line, and general public awareness of increased train traffic. With mitigation measures 
implemented, the potential for accidents could actually decrease rather than increase, even 
though coal train traffic increases. 


Delays at train crossings can also have an impact on pubic safety. Ambulance service, as well 
as police and fire response times could be delayed five to seven minutes when crossings are 
blocked. To date, little direct impact to these services has been experienced, although few 
cases of trains causing serious delays to emergency medical services have been documented. 
When and where possible, emergency vehicies can detour io access unblocked crossings and 
go around the trains. There has been a report from the local fire department that over the past 
seven years a house burned down 1, Paonia as fire trucks waited for a train to pass. With 
increased railroad traffic, there is an increased potential that ernergency vehicles could be 
delayed in the future. 
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There is another aspect of trains and the public. Although not labeled as a public safety 
problem, the increased train traffic on the North Fork Branch may also lead to increased public 
frustration as people are stopped more frequently for passing trains. Although this is not 
necesseniy 2 public safety concern, it could become one, if frustrated motorists try to “beat” the 
train to a crossing. This scenario actually happened in the spring of 1999 in the state of Illinois 
when e semi truck went around gates at a railroad crossing and was involved in an accident 
with Amtrak, resulting in fatalities. As noted from severai scoping comments received on the 
delays at road/train crossing areas. One commentor suggested that senior citizens at the 
senior nursirig facility in Hotchkiss north of the track felt anxiety that they may not get necessary 
medical treatment in the case of an ernergency vehicle being delayed as a train passes through 
Hotchkiss blocking access. 





There was also concern about increased frustration when train traffic blocks rush hours on the 
highways. For example, businesses in Delta note delays for customers and suppliers to their 
businesses as trains pass through Delta, blocking State Highway 50. 


Presently, the train engineer can not talk to local citizens or local emergency service, fire, or 
police officials. in order to contact the train engineer, local officials must communicate with the 
train dispatcher in Grand Junction. Public safety may be jeopardized in the time needed for 
communicating from emergency service providers to the dispatcher back to the train engineer. 
When “time is of the essence,” such as stopping a train before it reaches a crossing or 


uncoupling a train to allow for some emergency response, the need for improved 
communication with local emergency departments and the train engineer might be beneficial. 


Environmental Safety - Most supplies and materials needed for the mining operations would 
be purchased from vendors outside Delta and Gunnison counties. Fortunately, coal mines do 
not require hazardous chemical materials for their operations; however, diese! fuel, limestone 
(rock dust), minor arnounts of explosives, and maintenance supplies such as grease cleaners, 
antifreeze, etc. are transported to the sites. These materials would be transported in 
conformance with U.S. Department of Transportation regulations. Accident prevention would 
be the principal objective during transportation of any supplies to the site. 


impacts to soils, surface water and groundwater resources, and wildlife could result from 
accidental spilis or train derailments. Any spills or derailments would be cleaned up and the 
contaminated soils disposed of or rehabilitated as specified in SPCC plans. 


Long-Term Maintenance - Under ali alternatives, portions of State Highway 133 and the North 
Fork Branch would experience increased traffic. Such traffic could increase the need for 
maintenance during operations. The state of Colorado budgets $110 million per year for state- 
wide maintenance. Region 3 of the Colorado Department of Transportation, which would 
maintain State Highway 133, has a budget of $20 million per year for maintenance. This 
maintenance budget must handie approximately 2,000 miles of roads in Region 3. At present, 
there are no revenues in the current five year plan of the Colorado Department of 


Transportation for improvements to State Highway 133 between Paonia and Somerset; 
however, funds are available for ongoing maintenance. 
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The Union Pacific Railroad has made a commitment to rail service to the North Fork mines, and 
this commitment would transiate to increased maintenance on the North Fork Branch (Paul 
Connor, 1999, personal communication) 





3.14.3.3 indirect Effects Common to All Alternatives 


indirect effects to the transportation network, specifically in Delta County, might result from 
additional non-work related trips made by new persons (workers and their families) that would 
move into the region as a result of the coal mining operations. This might include new workers 
hired at the mines, workers hired to be employed in the service industry in the region, or simply 
people looking for potential jobs associated with the mining activities. The increase in traffic, 
however, would probably be dispersed throughout Delta County and wouid not be concentrated 
on State Highway 133 between Paonia and Somerset. Therefore, this traffic would only be a 
minor component in the cumulative impacts on any roads near the proposed mine sites. 


3.14.3.4 Cumulative Effects Common to All Alternatives 


Projected traffic associated with mining the iron Point and Elk Creek Coal Lease Tracts would 
be combined with other traffic in the area on State Highway 133. Such traffic would come from 
continued mining at the West Elk Mine, future exploration activities, recreational users, and 
residential traffic. All of this traffic would result in some cumulative effects. As shown on Table 
3.14-1, Annual Average Daily Traffic - State Highway 92 and 133, it is assumed that there 
would be a 2 percent increase per year on the local highway systems in Delta County, 
approximately equal to the average growth rate projected for Delta County over the next 20 
years. 


The traffic resulting from adjacent and surrounding activities would increase the traffic volume 
on State Highway 133 and would add to the possibility of accidents. 


Even with the projected traffic volumes for State Highway 133, such activities would not affect 
the operational conditions or exceed the design parameters of traffic for State Highway 133. 


3.14.3.5 Effects of Alternative A (No-Action) 


These would be the same as discussed in Section 3.14.3.2, Direct Effects Common to All 
Alternatives. if the exploration license is denied and the coal lease tracts are not issued, 
mining operations in the North Fork Valley would continue. Production rates could reach the 
levels set forth in Table 3.14-2, Coal Production From North Fork Valley Coal Mines, however, 


the mining operations would probably be of shorter duration, thus causing any impacts to be 
over a shorter time period. 


3.14.3.6 Effects of Alternative 6B, C, and D 


Same as discussed in Section 3.14.3.2, Direct Effects Common to Ali Alternatives. The only 
differences anticipated between these three alternatives might be the duration of mining. For 
example, if multiple seam mining is allowed under Alternative C, the duration of mining would 
be greater than Alternative B. Similarly, the mining under Alternative D would be greater than 
Alternative B, but may be less than Alternative C as certain areas are protected from 
subsidence, thus minimizing the amount of coal mined in certain selected areas. 
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3.14.4 Other Transportation Options 


As discussed in Section 2.7, Transportation Options, scoping commentors requested that 
options be discussed to two main issues: 





>» Coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout: and 


» The ability of the Union Pacific Railroad to handle increased coal tonnage from the 
mines in the North Fork Valley. 


in response to these issues, the effects of certain options are discussed below. 
3.14.4.1 issuance of Only One Lease 


The issuance of only one of the two leases in tho North Fork Valley may, or may not, have any 
effect on total coal production from the North Fork Valley. The mines in the North Fork Valley 
have all indicated their plans to increase coal production from their existing operations. See 
Table 3.14-2, Coal Production From North Fork Valley Coal Mines. Given other federal and 
private reserves in the area, issuing only either the iron Point or the Elk Creek Coal Lease Tract 
does not guarantee that there would be less coal production, or less highway coal truck or 
railroad traffic in the region. 


3.14.4.2 Production Limits 


There were comments received during scoping about the potential of setting production limits 
on the iron Poirt and Elk Creek Coal Lease Tracts. Setting such limits does not guarantee that 
coal production from the North Fork Valley wouid be limited. However, setting production limits 
could greatly impact, and possibly hinder, the economic of mining, particularly the economical 
production levels required by longwail mining. See Appendix E, Mining Economics. \n setting 
production limits on the iron Point or Elk Creek Coal Lease Tracts, mining companies may 
choose to look at adjacent private or existing federal reserves for mining operations. in 
addition, in setting production limits, the federal government may not receive full royalties from 
coal and may hinder; the maximum recovery of the coal resource. 





3.14.4.3 increase Capecity of Highway Coal Trucks 


At present, both Bowie and Oxbow are using highway coal trucks with the capacity to haul 28 
tons of coal. There has been some discussion about the potential of increasing that capacity to 
45-ton highway trucks. Such an increase would require approval of the Colorado Department 
of Transportation, if such larger capacity trucks are to use State Highway 133. 


if possible to increase tonnage from 28 to 45 tons per truck, the ADT for coal haulage would be 
less. See Figure 32, Coal Truck Traffic vs Coal Tonnage Shipped. For example, at a coal 
production level of 5 million tons per year there would be 978 ADT for 28-ton trucks as 
compared 608 ADT for 45-ton trucks. This would result in a reduction of 370 ADT, or 
approximately a 38 percent reduction in coal truck traffic. 
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3.14.44 New Rail Loadout Adjacent to Bowie No. 2 Mine 





One way to eliminate coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout 
would be the construction of a new rail loadout adjacent to the Bowie No. 2 Mine that would 
replace the Bowie No. 1 Loadout. This action would reduce coal truck traffic. Al a production 
level of 5 million tons per year using 28-ton trucks 978 ADT would be eliminated. Similarly, at 
lesser production rates, the ADT for coal truck traffic would be reduced. See Figure 32, Coal 
Truck Traffic vs. Coal Tonnage Shipped. 


Elimination of coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout has the 
potential to decrease highway traffic by approximately 21 to 22 percent at a production rate of 5 
million tons per year. However, this increased coal truck traffic (at the 5 million ton per year 
rate) would not affect the operation and design limits of State Highway 133. Similarly, reduction 
of traffic would decrease to the potential for less accidents, but to what specific amount is 
Gifficult to actually quantify. 


Construction of a new railroad loadout at the Bowie No. 2 Mine would not be without its own 
effects. There would be a financial effect to any company constructing such a facility. See 
Appendix E, Mining Economics. Similarty, there would be disturbances associated with the 
construction of a new rail loadout facility. An additional 15 to 25 acres of surface would be 
disturbed for such facilities. Topsoil would be rernoved prior to construction, and the area 
would be removed from its current use for agricultural, wildlife, or residential use. With the 
construction of such a facility, there would be an increased potential for erosion and 
sedimentation, thus having a potential to impact water quality and fisheries. Such facilities 
could also have aesthetics and noise impacts. 


3.14.4.5 Separate Haul Road 


To eliminate coal truck traffic from the Bowie No. 2 Mine to the Bowie No. 1 Loadout, it was 
suggested that a separate, stand-alone haul road be constructed, and off-highway coal trucks 
be utilized. Similar to the discussion in Section 3.14.4.4, New Railroad Loadout Adjacent to 
Bowie No. 2 Mine, this option would eliminate highway coal truck transportation on 
approximately 3 miles of State Highway 133; however, this option is not without impacts of its 
own. 


The construction of a stand-alone haul road for 3 miles would probably disturb 50 to 150 acres, 
depending on its location and the amount of “cut and fill.” Similarly, there would be increased 
noise and air pollution from coal haulage. There would be the need to acquire the right-of-way 
and build the road, which could cause increased sedimentation and impacts to wetiand/riparian 
areas. The area in the North Fork of the Gunnison River Valley is constricted, and any 
construction of a separate stand-alone haul road might require substantial cuts and fills. There 
would also probably be the need to have an overpass or underpass on State Highway 133 to 
prevent the large off-highway coal haulers from interfering with normal traffic on State Highway 
133. 


3.144. Conveyor 
This option would be similar to a separate haul road as discussed in Section 3.14.4.5, Separate 


Haul Road. Constructing a conveyor from the Bowie No. 2 Mine to the Bowie No. 1 Loadout 
would have similar constraints, although a conveyor right-of-way would be much narrower than 
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@ haul road corridor. Cons:ruction of a conveyor over a 3 mile distance in this area would 
probably impact 10 to 20 acres. 


3.144.7 Capacity of North Fork Branch 





With its current configuration, the North Fork Branch of the Union Pacific Railroad can handle 
up to 20 million tons of coal production per year and six trains per Gay (round trip) from the 
North Fork menes (Paul Connor, 1999 personal communication). The North Fork Branch could 
handle coal tonnage greater than 20 million tons per year, but additional railroad sitings would 
be needed to allow increased train traffic. 


3.145 Possible Mitigation and Monitoring 


The primary goal of any mitigation prograrn with regard to transportation would be focused on 
reducing the potential for accidents. !n this light, the following suggestions are made: 


1. Place increased signage on State Highway 133 between Paonia and the West Elk 
Mine; this signage would be effective in warning motorists that heavy truck traffic is 
possible over this stretch of highway. 


2. Post reduced speed signs for the stretch of State Highway 133 between the Bowie 
No. 2 Mine and the Bowie No. 1 Loadout. This would also be effective in lowering 
norse levels. 


3. improve the ingress and egress areas of the Bowie No. | Loadout on to State 
Highway 133 to provide for better visibility and/or easier merging of coal truck traffic 
with existing traffic. 


4. One way to reduce the potential for accidents at railroad crossings with roads is to 
eliminate the potential for train-vehicie interaction. The potential of closing certain 
crossings, specifically in Paonia, would be effective and could be evaluated. The 
communities Could target priorities for hignway/railroad crossings. With such 
priorities, the appropnate officials and groups cold work to obtain federa! or state 
funds to improve the signage or lighting at railroad crossings. 


Certain crossings might be targeted for grade separation, that is the construction of 
an overpass (or underpass), which would be effective in separating the railroad from 
the highway. Construction costs could approach $10,000,000 for such an 


undertaking. 


Another option would be the re-routing of train traffic around populated areas, such 
as the communities of Paonia, Hotchkiss, and Delta. This would eliminate rail traffic 
within the towns. Estimated costs for this option could involve $1-5,000,000 per mile 
of new construction, as weil as certain environmental consequences (disturbances to 
wetiands and/or wildlife habitats, erosion and sedimentation potential, aesthetics, 
@tc.). 


5. Although most emergency service providers understand and have considered the 
need for providing emergency services on each side of the tracks, with increased 
coal shipments on the railroad, this need should be re-examined. in some cases, 
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the emergency service providers may need additional emergency equipment and 
personne! on either side of the tracks, available to respond in an emergency 
situation. 





6. improved communication capabilities between the Union Pacific Railroad and loca! 
emergency service providers would be beneficial. in emergency situations, rapid 


communication is always essential in minimizing or preventing property damage and 
fatalibes. 


7. Awareness can iead to less accidents. Government officials, the Union Pacific 
Railroad, the mining companies, and concerned citizen groups should continue their 
efforts to educate employees, the generai public, and visitors to the area about 
highway safety and accident prevention. increased awareness can be effective and 
result in lower accident rates. 


3.15 SOCIOECONOMICS 


Issue: Address the social and economic impacts on local residents of Delta and Gunnison 
counties. Areas of concern include: impacts to nearby communities as t*e result of mine 
Closures or continuation of mining and such impacts on housing, utilitie;, employment, public 
services, community services, and presemt lifestyles; the effect of mine closure on workers anc 
their families; the influx of new workers if production rates increase; and, the effects of 
temporary and permanent mine shut down. 


3.15.1 introduction 


This section provides an overview of the socioeconomic aspects of the existing conditions of 
the area, as well as the impacts associated with pending decisions on the proposed coal 
exploration license and lease applications. The discussion in this section differs from previous 
sections. The analysis will compare the potential impacts for all alternatives, including the No- 
Action Alternative, to the existing conditions. It was felt that portrayal of information in this 
fashion would be more informative to the reader and the decision makers. 


For purposes of the socioeconomic assessment, primary, secondary, and tertiary study areas 
are defined as follows: 


» The primary study area is the geographic area that is anticipatec tc be most directly 
affected by the potential project. This is defined to include all communities within 
Delta County. 


» The secondary study area is the geographic area expected to be indirectly affected 
by the potential project. This area covers ail of Delta and Gunnison Counties. 


» The tertiary study area covers an even larger geographic area that is expected to 
experience broader cumulative social effects and provide a context for other non- 
mine related changes occurring in the primary and secondary study areas. For this 
analysis, the tertiary study area is defined to include the seven-county central 
western slope area of Delia, Gunnison, Mesa, Montrose, Ouray, Pitkin, and San 
Migue 
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Additional details regarding the sociceconomics of the area are set forth in Appendix L. 
Socioeconomic Report. 





3.15.2 Existing Conditions 


The discussion of existing conditions provides a review of existing conditions in area 
communibes. This baseline assessment is then used to measure potential economic and fiscal 
impacts associated with each project alternatives. 


3.15.21 Population 


As of 1998, approximately 26,600 residents live in Delta County, the primary study area. 
Population has increased by 3 percent annually since 1990. This rate of growth is faster than 


the rate of growth occurring in the broader secondary and tertiary study areas as well as 
Statewide. 


The City of Detta is the largest incorporated community in the primary study area with 5,600 
residents residing within the city limits; this amounts to 21 percent of ail residents living in the 
primary study area. After Delta, the next largest cities are Orchard City, Cedaredge, Paonia, 
Hotchkiss and Crawford, respectively. Together, the incorporated communities within the 
primary study area account for nearly 50 percent of total Delta County population. 


The two-county secondary study area has a combined population of 39,075 as of 1998. 
Secondary study area population has increased al an average rate of 2.8 percent annually 
since 1990, with the greatest increase occurring between 1993 101995. 


Ai any given time, an estimated range of 88 to 96 percent of Bowie, Oxbow (Sanborn) and 
West Elk mine ermnpioyees live in Delta County. A range of 56 to 67 percent of mine employees 
typically live in the Paonia/Hotchkiss area. 


The Colorado Department of Local Affairs forecasts that Delta County's population can be 
expected to increase by another 16,000 residents over the next 20+ years. This equates to an 
average growth rate of 2.2 percent annually, a rate of growth below what has occurred over the 
last eight years. Population in the secondary study area is forecast to grow at a similar rate 
annually (2.1 percent). 


3.15.2.2 Housing 


Current household size in the primary study area is 2.4 persons per household. Household size 
in the primary study area has been declining, the result of a transition to smatier farnilies. 

in 1997, 347 single family homes were soid in Delta County, 176 fewer sales than in 1994. This 
deciine in sales volume corresponds with slowing net in-migration of new residents. Average 
saies price of a single family home in Delta County varies by community. Highest priced homes 
can be found in the Cedaredge and Paonia areas. The reported average sales price in the 
Paonia area has declined from $139,900 in 1995 to $89,800 in 1997. 


3.15.23 Demographic Characteristics 


An estimated 11.7 percent of the residents living in the primary study area represent racial and 
ethnic minorities, above the proportion in secondary study area (al 9.9 percent), but well below 
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statewide levels (al 21.0 percent). Hispanic residents represent the largest minority/ethnic 
group, accounting for 10.5 percent of Delta County's population. 


Primary study area residents tend to be older than secondary study area residents. Almost 49 
percent of primary study area residents are age 45 and older, compared to 41 percent in the 
secondary study area. The primary study area population also is aging. Over 69 percent of the 
population growth in the primary study area comes from persons aged 45 and older. Seniors 
(65+) account for 23 percent of all new residents. 





3.15.24 Employment and Economic Conditions 


Participation in the Delta County labor force is well below labor forces participation rates in the 
larger secondary study area and statewide. in 1997, only 50 percent of the population age 16 
and older in Delta County was employed or actively seeking employment. in the secondary 

Study area, 60 percent of residents age 16 and older were employed or seeking employment. 
As of April 1999, the unemployment rate in Delta County was 5.9 percent, more than twice the 


statewide rate of 2.7 percent. Local unemployment consistently runs about 1% to 2 percentage 
points above the statewide average. 


Detta County population migration appears to closely parallel employment growth. Years of 
greatest net out-migration coincide with years of significant job losses. illustrating that when 
Detta County loses jobs, loca! population growth tends to slow or decline. 


in 1996, approximately 11,370 workers were employed in Delta County (including self- 
employed). Employment has increased by almost 27 percent since 1960. Fastest-growing 
industries include services (+98 percent), wholesale trade (+78 percent), and construction (+62 
percent). The only industries reporting a decrease in employment since 1980 are agriculture 
and farm (-20 percent), finance, insurance, and real estate (-23 percent), and mining industries 
(-65 percent). 


As of 1996, self-employment is estimated to represent the largest single job sector in Delta 


County. Over 30 percent of all workers are self-employed (non-farm), a greater proportion than 
in the secondary study area or statewide. The number of non-farm self-employed workers 
increased by 21 percent between 1980 and 1996 in Delta County. 


Over the last 17 years, the coal mining industry in Delta County, as well as in the secondary 
Study area and statewide, has undergone a period of economic restructuring. in 1981, nine 
active coal mines produced almost 3.0 million tons of coal in the secondary study area 
(covering Delta and Gunnison Counties), representing 15 percent of total production statewide. 


By 1986, only three active mines remained producing 1.3 million tons of coal, representing oniy 
8 percent of statewide production. 


Since 1986, the coal mining industry in the secondary study area has rebounded. However, the 
primary production of coal has shifted towards Gunnison County. The two county secondary 
Study area is now producing almost 30 percent of the state's coal. 


Both Delta and Gunnison counties have experienced substantial employment growth from 1960 
101996. This overall employment growth has occurred even as mining-reiated employment has 
declined, leading to a more diverse economy in both the primary and secondary study areas. 
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While mine employment has declined, mines have restructured to achieve substantially greater 
productivity in a more competitive domestic and global market. 


3.15.25 income 


in 1996, personal income per capita in Delta County averaged $16,400 (after adjusting for 
inflation), 4 percent below the $17,000 per person living in the secondary study area and 36 
percent below $25,700 average experienced statewide. Personal income is the amount of 
income an individual receives annually before taxes. Ii incluves wages, salaries. proprietors 
income, other labor income, investment income, and transfer payrnents. Between 1980 and 
1996, personal income per capita in Delta County increased by 19 percent, compared to 24 
percent in the secondary study area and 33 percent statewide. 


As of 1996, residents in Delta County earn less in wages, salary and proprietor's income than 
from transfer payments (e.g., retirement, unemployment insurance, government payments) and 
investment income. Only 32 percent of personal income is from wage and salary sources, down 
from 36 percent in 1960. 


in 1996, average wage per worker in Delta County was $15,700 compared to $17,100 in the 
entire secondary study area and $28,400 statewide. Highes!-paid wages were in the mining 
sector where the average Delta County worker earned $47,600, more than three times the 

county wage average for all sectors and $18,400 above the next highest paying sector. 


3.15.2.6 Community and Public Services 


As part of the EIS process, area community and public service providers were contacted to 
ascertain information regarding current services provided together with possible public service 
effects Gue to prospective changes in mining activities in the Bowie and Somerset areas of 
Delta and Gunnison counties. This assessment focuses on the primary study area in Delta 


County, where the majority of mine employees currently reside. 


County Governance - The primary study area consists of six incorporated communities, with 
the rural unincorporated portion of Delta County under the auspices of county government. The 
iron Point Expioratic nse Area, the iron Point Coal Lease Tract, and a portion of the Elk 
Creek Coal Lease _ 9 Situated in unincorporated Delta County. A portion of the Elk Creek 
Coal Lease Tract exierm "to unincorporated Gunnison County. 






Education - Public education service providers in the primary study area include the Delta 
County Joint Schoo! District, the Gunnison Watershed Schoo! District and the Defta-Montrose 
Area Vocational Technical Center. Most children of current mine employees attend Delta 
County Joint Schoo! District schools. The Delta County Joint Schoo! District serves nearly 4,700 
households in Delta County and portions of Montrose, Gunnison and Mesa Counties with 14 
schools and a vocational technology school. 


Enroliment has not increased in the past three years. Overall, the 14 schools in the district are 
operating at 71 to 73 percent of the indicated 6,400 to 6,500 facility capacity. One schoo! 
(Garnet Mesa Elementary) is at full capacity and another schoo! (Hotchkiss Middie School) is 
operating at less than 50 percent of indicated enroliment capacity. 
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Area schools also provide services of importance to coal mines operating in Delta and 
Gunnison Counties. The Delta-Montrose Area Vocational Technical Center, 5 miles south of 
Delta, provides training for mine workers, emergency medical technicians (EMTs), paramedics 
and OSHA certification. 





Ambulance Services - Delia County ambulance service is divided between the North Fork 
Ambulance Service (serving Paonia, Hotchkiss and Crawford) and the Delta County Ambulance 
fe support, emergency care, and transport. 


To date, little direct impact to ambulance service reportedly has been experienced due to mine 
operations and associated unit train traffic. Generally, delays tend to last five to seven minutes. 
however, not all train crossings are biocked al the sare time. Emergency vehicies typically can 
access unblocked crossings and go around the trains. To help minimize any serious delays due 
to possible train biockages, communities in the Defta County Ambulance District alternate the 
side of the rail line on which the ambulance is parked. 


The Delta County Ambulance Service has no arrangement with the mines for service. Mines 
have on-site first aid staff or EMT personnel and ambulances. 


Fire Protection - Each Delta County incorporated jurisdiction and of the unincorporated county 
is part of a fire district. Five fire districts serve the primary study area and the Somerset portion 
of Gunnison County. 


Paonia Fire District 2 (closest to the Noruh Fork mines) provides fire and rescue services to a 
population of approximately 5,000 in a 30,500-acre (48 square mile) area. Recent voter 
approval to double the mill levy indicates the community's commitment to and awareness of the 
services provided. 


Law Enforcement - A combination of county sheriff and city police departments provide law 
enforcement services in the primary and secondary study areas. The police forces of the towns 
of Paonia, Hotchkiss, Cedaredge and Delta work cooperatively with the Delta County Sheriff's 
Department, while the communities of Crawford and Orchard City rely completely on the 
Sheriff's Department because they do not have police departments of their own. 


Water Supply, Wastewater Treatment and Solid Waste - Municipal water service is provided 
for each of the incorporated cities in the primary study area of Detta County. Municipal sewage 
and wastewater treatment is provided in all of the incorporated communities except Orchard 
City. In rural areas, with the exception of portions of the Paonia and Cedaredge rural areas, 
residents rely on private domestic or community water systems. 


Detta County has an EPA-approved landfill in the Tongue Creek area, with a transfer station in 
the North Fork area. Solid waste service is available through private contractors in all 
communities. 


Paonia's public works priority is to build a new sewage treatment plant to come into compliance 
with EPA regulations. The city is also studying additional water storage capacity. 
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Approximately 22 households in Somerset are on a sewage system, with the remainder of the 
community served by septic tanks. This sewage system is near capacity, and many 
households with septic tanks would Ske to come on the sewage system. 





Crawford's lagoon is at 25 percent of capacity according to EPA standards, and the town is 
planning more water lines. The town is planning an expansion of the sewer ponds. 


Hotchkiss water and sewer systems currently have capacity to serve added growth. With 


Stricter EPA regulations and the anticipated need for more water storage, the town is currently 
conducting a water study. The study is due to be finished by the end of 1999. 


Delta’s sewage treatment plant is approximately 15 years old and operates well below availabie 
capacity. Delta buys water from the Project 7 water supply in Montrose. Project 7 treatment 
plant capacity is questionable. The plant was not built to meet new regulations, and Project 7 
plans to expand the water treatment plant and to add storage. 


In Orchard City, a new building for water filtration is under construction at an estimated cost of 
more than $750,000. 


Cedaredge’s updated water treatment pliant is one of three national finalists for a national EPA 
award for Most improved Small System Wastewater Treatment. The piant is near capacity, so 


the city is considering further enlargement updating or the construction of a new piant at a 
different location. 


Hospital and Medical Services - Delta Hospital, in Delta, operates as a full-service, generai 
acute care hospital with 49 beds, home health care, a staff of 28 doctors, and 196 full-time and 
89 part-time employees. The hospital's primary service area comprises Delta County together 
with the communities of Olathe in Montrose County and Somerset in Gunnison County. 


Electrical Utilities - Tri-State Power generates and selis power to 32 member stations 
throughout Colorado. These include Delta Montrose Electric Association and Gunnison Electric 
within the primary and secondary study areas. Delta Montrose Electric's service area includes 
East Montrose County, western Gunnison County, and all of Delta County. North Fork area 
mines are paying members of the Delta-Montrose Electric Association. 


To accommodate operating mines, the co-op has made several changes over the years, such 
as upgrading Waunita, the sub-station located near Bowie that serves the North Fork mines. 
Delivery points and land taps were added. 


Social Services - Delta County Social Services provides public assistance to low-income 
families and the elderly. Overall, case loads are decreasing except for assistance to the elderly 
which has been increasing. 


Roads - in the Paonia-Hotchkiss Crawford area, most of the truck traffic is not mine-related. 
Coal is primarily moved by train. The exception is truck traffic from the Bowie No. 2 Mine to the 
Bowie No. 1 Loadout. Highway 133 is considered a scenic route and is traveled by tourists. 


According to a variety of ccui community and public service providers contacted for this 
socioeconomic sssessment, train blockage represents an issue of concern related to current 
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and prospective mine operations. For example, EMT service can be delayed five to seven 
minutes when crossings are blocked. 





3.15.2.7 Fiscal Conditions 


The federal government receives revenue from land and mineral rights ieases, as well as 
royalties. The State of Colorado receives tax revenues primarily from federal royalties, sales, 
severance, and income taxes. Local governmental entities receive property, sales, and 
severance taxes, as well as a share of the federai royalties. 


State of Colorado Revenues - Net state and loca! revenue collections in Colorado totaled $6.3 
billion in 1998. Severance tax, which gets redistributed back to local jurisdictions, accounts for 
only 1 percent of all Colorado tax collections statewide. 


County Revenues and Expenses - Taxes represent 69 percent of total county revenues in 
Delta County and 64 percent of revenues in Gunnison County. Tax revenues also are 
increasing more rapidly than all revenues combined. 


On the expenditure side, general governmental expenditures account for 55 percent of county 
expenditures in Delta County and 53 percent in Gunnison County. Growth of general 
governmental expenditure also is outpacing total expenditures in both counties. Education is 
the top expenciture in both Delta and Gunnison Counties Public safety represents the number 
two expenditure item in both counties. 


Retail Sales Tax - While Gunnison County has fewer permanent year-;ound residents than 
Delta County, the level of retail sales is higher in Gunnison County than Delta County, at $358.8 
million versus $289.2 million respectively. Higher retail sales levels in Gunnison County are 
primarily due to a substantially larger tourism industry than Delta County. 


Businesses within the City of Delta captured over $161 million worth of retail sales in 1998, 
representing 56 percent of all retail sales in Delta County. 


Property Tax - in 1998, over $8.6 million in property taxes were coliected in Delta County. 
Almost 48 percent came from residential properties, the largest source of property tax 
revenues. Total tax assessed valuation for Delta County (as of 1998) was $167.1 million. 


in 1996, coal mines represented $5.7 million of Delta County assessed valuation and $31.5 
million in Gunnison County for a combined valuation of $37.2 million. Railroads serving the coal 
mines within the secondary study area also constitute a major property tax revenue source. In 
1996, their assessed Delta County value totaled $4.1 million. 


Severance Tax - in 1998, Colorado coal mines generated over $9.3 million in severance tax 
revenues. Since 1989, the long term trend in severance taxes paid in Colorado generally was 
up, but with significant year-to-year variations. 


Because much of the mine activity is located outside the communities where mine employees 
live, Colorado has implemented a severance tax to help communities pay for services provided 
to mine employees. Based on state severance tax records, 278 mine employees live in Delta 
County. State severance tax records also showed that nearly 47 percent of these employees 
live in Paonia, which received almost $51,800 in severance taxes in 1998. 
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Federal Royalties - in 1998, coal mines in Delta County generated $742,400 in federal 
royalties. One-half of this amount was returned to Delta County. The mines in Gunnison County 
generated over $6.6 million in royalties; Gunnison County received one-half or $3.3 million. 





Energy impact Grant Program - An energy impact grant program is available to Colorado 
communities to fund projects ranging from bridges to recreation. Funds for this program come 
from a variety of sources. Availabie funds statewide totaled $12 million in 1998. 


3.15.28 Recreation 


Tourism plays a larger role in the Gunnison County economy than in Delta County because of 
Butte being one of them. 


in 1997, tourists spent nearly $21.4 million in Delta County. Over $130 million was spent by 
tourists in the entire secondary study area, 84 percent captured by Gunnison County. 


Travel spending in Delta County generates about 380 jobs, half of which occurs with dining 
establishments. Average wage in the tourism sector is $10,200 per year, $5,500 less than the 
average wage for ali Delta County workers. Approximately 1,920 jobs are supported by travel! 
spending in the two-county secondary study area. 


3.15.29 Social Values 


By combining community and public service information with psycographic data, it is possible to 
arrive at severa! overall observations regarding social vaiues of the Delta County rural 
communities most directly connected to current and potential future mining activities: 






» Communities along the North Fork of the Gunnison River have a long history with 
coal mining extending back to the late 1800s; however, like much of the American 
West, the primary study area of Delta County is in transition both economically and 
culturally. Local communities are becoming more diversified with less dependence 
on coal mining as a source of income but with continued economic benefits from the 


relatively high-wage jobs associated with mining. 


» The primary study area has not yet experienced the rapid in-migration occurring 
elsewhere in counties of Coiorado’s central western slope region; however, there is 
evidence of growing difference in social values of newcomers versus long-time 
residents. It is generaily believed that newer residents are less supportive of 
traditional rural area natura! resource activities, includes ranching, farming, logging 


and mining. 


> in Delta County, over 60 percent of households are identified with demographic and 
. festyle characteristics of “rustic living.” These households tend to come from a 
tradition and/or remain actively involved in making a living from the land, including 
agriculture, logging mining and construction. Households who fit in this “rustic living” 
category comprise only 17 percent of the central western slope and 5 percent of all 
Colorado househokis, and are therefore less likely to represent in-migrants to Delta 
County. 
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» A number of primary study area residents tend to value the economic opportunity 
represented by North Fork mining activity. However, expanded coal mining also 
raises concerns of potential negative lifestyle effects. These concerns include issues 


such as train noise/crossing blockage, and effects of future temporary or future 
closures on mine workers, their families and affected communities. 





» Whether or not coal mining is viewed as having a positive or negative effect on 
quality of life depends on the values that receive greatest emphasis from different 
residents of the North Fork region. Those who place greater emphasis on the 
economic stimulus and continued job opportunity presented by ongoing coal 
operations tend to be supportive of continued or expanded coal operations. 
Conversely, those who chose to reside in the area and to leave behind the hustle, 
bustle, noise and poliution of urban living and modern industrial society, raise 
questions or are less favorable to ongoing or expanded North Fork coal mine 
operations. 


3.15.2.10 Land Ownership and Vaiues 


An estimated 56 percent of Delta County land is in public ownership with another 37 percent in 


agricultural use. Only 7 percent of all land is in non-egricultural private ownership. As of 1998, 
total assessed value in Delta County was $167.1 million. 





Only 4 percent of Delta County's tax assessed valuation consists of natural resource related 
properties. These include mine properties. 


3.15.3 Environmental Consequences 


The socioeconomic effects discussed in this section consider information presented in Section 


3.15.2, Existing Conditions. in addition, projections regarding mine production and operations 
were used for the impact analysis. Economic multipliers specific to the study area were derived 
from the IMPLAN economic model. 


IMPLAN is an economic model providing information that identifies the relationships between 
multiple economic sectors at the county level. The model was developed for the Forest Service 
and draws on a national database from the U.S. Bureau of Economic Analysis and provides 
data for 528 economic sectors. The state of Colorado also has an economic impact model. 
This mode! only provides information for 38 aggregated industries by region. This Colorado 
model places Delta County in one region and Gunnison in the other region. This division and 
the greater level of economic sector detail are reasons that the IMPLAN mode! was used for 
assessing economic impacts in this EIS; however, data from the Colorado State Department of 
Local Affairs were incorporated into the analysis. 


Direct and indirect socioeconomic impacts are evaluated for the two-county secondary study 
area. Fiscal effects are evaluated primarily in terms of direct consequences, as indirect effects 
are less readily quantified. Cumulative impacts are discussed primarily in the context of the 
larger seven-county tertiary study area. 
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3.16.3.1 Mine Development Assumptions 


The principle difference between alternatives relates to the amount of coal reserves associated 
with each alternative. This affects the anticipated life of the existing mines. Table 3.15-1, Total 
Projected Mine Life, illustrates the estimated mine life for the alternatives. 








Table 3.15.1 
Total Projected Mine Life 


Mine Life (years) 
Bowie No. 2° Oxbow’ 
A’ 15 5 
B* 65 10 
c 95 11 
oO 4 11 





























1. For purposes of this table, it is assumed that coal reserves in the iron Point Coal Lease Tract 
would be mined using the Bowie No. 2 Facility, and coal reserves in the Elk Creek Coai Lease 
Tract would be mined using the Oxbow facilities. 

2. The estimates for the Bowie No. 2 column do not refieci ihe mine iife for B searn reserves 
beneath the present Bowie No. 2 D seam mining or for the Bowie No. 1 “pod” of coal reserves. 
located to the west of Terror creek. Under Alternatives 8, C, and D. it is assumed that the 
Bowie no. | “pod” reserves could be accessed through entries in the iron Point Coal Lease 
Tract. Mining the Bowie No 1 “pod” could add approximately 2 years to the life of the Bowie 
No. 2 operation. 

3. Leases would not be issued for the iron Point and Elk Creek Coal Lease Tracts Mine life 
iustrates remaining Bowe No 2 and Oxbow reserves 

4 Assumes approximately 5 years of mine life for each lease tract, added to the proyected mine 
ives of Ateratve A 

5. Assumes multi-seam mining and expanded lease tracts Estimated 8 years from iron Point 
Coal Lease Tract and 6 years from Elk Creek Coal Lease Tract, both added to projected mine 
ives of Atemative A 

6 Similar to Alternative C. except with subsidence restrictions. Assumes loss of about 0 5 year of 
mining from iron Point Coal Lease Tract due to subsidence restrictions Coal reserves in the 
Eik Creek Coal Lease Tract could be somewhat less under Alternative D as compared to 
Alternative C, but not enough to affect projected mune life 











Under Alternative A (No-Action Alternative), leases would not be issued for the Iron Point and 
Elk Creek Coal Lease Tracts. Under this scenario, the Bowie No. 2 Mine has approximately 1.5 
years of reserves, and the Oxbow operation has approximately 5 years of reserves. 


Under Alternative B, an additional 5 years of reserves would be available for both the Iron Point 
) and Elk Creek Coai Lease Tracts at production rates discussed in Chapter 2, Alternatives 
: Including the Proposed Action. With Alternat'ves C and D. approximately 8 years of additional 
reserves would be available for the iron Point Coal Lease Tract and approximately 6 years for 
: the Elk Creek Coal Lease Tract. Coal reserves available in Alternative D would be somewhat 
less than Alternative C because of the subsidence restnctions However. this would not 
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materially affect the projected mine life. For all of the action alternatives, access could be 
provided under Terror Creek to the reserves in the Bowie No. 1 pod. It is estimated that there 
are 2 years of reserves in the Bowie No. 1 pod. 





Each mine anticipates additional capital expenditures for coal extraction with any of the Action 
Alternatives B, C, and D. The identified capital expenditures for both mines total an estimated 
$31 million. 


For the Elk Creek Coal Lease Tract, it is anticipated that 30 to 40 construction workers would 
be needed to develop the Elk Creek portal and related facilities on Oxbow private surface. 
Construction should be completed in less than a year; therefore, any socioeconomic effects 
would be short—tived. For this construction work, there should be no need to attract new 
workers into the two-county study area. 


Combined annual purchases for both mines are estimated at $49 million. It is anticipated that 
20 percent of operating purchases annually would be made within the local study area. 


With Alternatives B, C, and D, operations employment at each mine is not anticipated to 
increase significantly above current conditions. This means the 168 mine workers at Bowie No 
2 (up from 157 people for room and pillar mining) and the 215 mine workers (mine workers and 
contract operators) at the Oxbow operations. These work forces would be assigned to the Iron 
Point and Elk Creek Coal Lease Tracts respectively. With no anticipation of significant 
additional mine workers for these new lease tracts, population, housing and school enroliments 
should be unaffected compared to existing conditions. 


Data from the IMPLAN mode! was used which identified an average annua! wage for mineral 
extraction construction workers at $24,600. Estimated average annual wage during the period 
of mine operations is $59,500 per employee. 


3.15.3.2 Socioeconomic Effects of Alternative A (No-Action) 


Socioeconomic effects of the No-Action Alternative (Alternative A) would occur due to a 
reduction in coal mine activities within the local study area. Under a No-Action Alternative, 
mining of reserves at existing mines would continue at current extraction rates until reserves 
are depleted. 


To be conservative, impacts associated with a No-Action alternative are expressed as 
maximum potential effects on an annual basis after cessation of existing operations at the 
Bowie and Oxbow sites. 


Employment and income - Combined effects of discontinuing operations at the existing Bowie 
No. 2 and Oxbow Mines would represent loss of 383 jobs. Averaging $59,500 in annual salary, 


total lost payroll would approximate $22.8 million annually. 


For every mine worker in the local study area, an estimated 1.7 workers are supported by 
mining operations and mine worker household purchases. If both mines were to close, then an 
estimated 650 locally supported non—mine jobs in Delta and Gunnison Counties could 


potentially be negatively affected due to the drop in mining activity 
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For every $1.00 earned by mine workers, another $0.52 in income is supported in the local 
study area. Cicsure of both mines could lead to a reduction of $11.2 million in non-mine related 
income throughout the affected study area. 





Total direct and indirect mine closure effects could represent a loss of up to 1,033 jobs and over 
$34.6 million in annual payroll. 


On a cumulative basis, if affected workers left the two-county study area, a substantial number 
likely would choose to remain within the broader seven-county central western slope area, as 
considerable inter-county migration occurs within the broader study area. According to IRS 
migration data for 1996-1997, almost 30 percent of residents leaving Delta County moved to 
other central western slope counties. Approximately 80 percent moved to neighboring Mesa 
and Montrose Counties. 


Housing, Population and School Enroliment - \f both: mines ceased operations, more than 
800 residents (145 of school age) wouki be directly affected. Whether these children wouid 
remain enrolled in local schools would depend on whether parents choose to relocate 
elsewhere to find employment or remain in the local study area. 











Combined, these two mine closures couid affect nearly 2,380 residents living in the local study 
area, over 410 of them school-aged children. 


if a significant portion of residents choose to migrate outside the area, the local housing market 
could experience at least a temporary downturn (e.g. decline in property vaiues) because a 
large number of homes might come onto the market simultaneously, potentially driving down 
prices. Local schoois also would be affected, as a substantial portion of students could 
eventually relocate outside of the district. 


On a cumulative basis, with the No-Action Alternative, a significant portion of residents could be 
expected to relocate to other communities within the central western slope region. The number 
.of low-income families living in the greater central western slope area could also increase. 


Other Community and Public Services - Over a short-term period of job loss (with mine 
cessation), needs for some community and public services can be expected to increase. 
Examples are law enforcement and social services. 


The economic multiplier relationship of direct to indirect employment could create further 
service demands from dislocation of workers currently supported by mining activity. A second 
type of indirect effect would result from reduced local tax revenues as loca! incomes declined 
and/or property values decline, whether temporarily or longer term. 


Community and public service providers would be affected by this combination of direct and 
indirect effects. if not offset by alternative sources of revenue, the level of service available from 
existing providers would decline. 


On a cumulative basis, if alternative employment were not available to displaced mine workers, 
some households could be expected to relocate to other communities in the central western 
slope area. This could increase demands for community and public service providers in the 
communities affected. 
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Recreation, Social Values, Land Ownership and Vaiues - Difie-ing effects may be 
experienced, based on such factors as the perspective of a particular individual or social group, 
geographic area considered, and time elapsed from implementation of a No-Action Alternative. 
Effects that might be expected are varied, potentially including: 


» Reduced recreation from those displaced directly or indirectly by mining cessation, 
perhaps offset in part by those using recreation lands for hunting or fishing activity. 


» Diminution in income levels and quality of life for those displaced directly or indirectly 
from mine closure. 





» Potential enhancements in quality of life for some residents whose economic 


livelihood is not related in any substantial way to mining activity, a specific example 
would be reduced train activity and associated noise and crossing blockages. 


» For at least the short-term, property values might deciine if a substantial proportion 
of displaced workers decided to place their homes on the market and relocate from 
the area. 


Over time, on a curnulative basis, cessation of mining would continue the trend toward in- 
migration of persons less dependent on traditional natural resource activities throughout 
Colorado's central western slope region. 


Fiscal Effects - The state of Colorado and local jurisdictions in Delta and Gunnison counties 
receive an estimaied $11.4 million in combined annual tax revenue related to 
operations of the Bowie No. 2 and Oxbow mines and mine-related employees. Of this amount, 
52 percent accrues to state government and 48 percent to local governments in the secondary 

Study area. 


With cessation of mine operations, payment of tax revenues attributable directly to mine 
operations ($9.7 million annually) would cease. A portion of the remaining $1.7 million in taxes 
attributable to mine workers might continue to be received, depending on factors such as 
ongoing employment for reciamation, unemployment payments while workers are displaced, 
eventual ability to obtain re-employment, and need for relocation. 


As stated in Section 3.15.2.7, Fiscal Conditions, local governments receive a share of the 
above revenues. Reduction in these revenues would place a burden on local government to 
provide services ai levels that presently exist. With a decrease in revenues, these agencies 
may need to eliminate services, lower their level of service, or find alternate funding sources. In 
addition, local government would lose a portion of the following estimated annual revenues: 
$5.7 million in federal royalties, $2.1 million in state severance tax, and $1.8 million in state 
sales tax. 


3.15.3.3 Socioeconomic Effects Common to All Action Alternatives 


Because no significant changes in mine employment are anticipated, socioeconomic effects are 
discussed in terms of continuing operations at the iron Point and Elk Creek Coal Lease Tracts. 
This means the socioeconomic effects discussed in this section should be viewed as a 
continuation of existing effects and not as new impacts to the local study area. 
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Employment and income - The Elk Creek Coal Lease Tract anticipates the need for 35 
construction workers for approximately a year of development of the Elk Creek portal and 
related facilities on Oxbow private surface. These workers are anticipated to earn $24,600, 
producing $861,001) in estimated payroll annually. 


Total operations emyloyment associated with the iron Point and Elk Creek Coal Lease Tracts 
combined would ue estimated at 383 jobs with ongoing payroll of $22.8 million annually while 
both tracts are cperational. 


During periods when both mines are operating at the same time, these facilities are estimated 
to support over 1,000 direct and indirect jobs in the local economy and over $34.6 million in 
annual local income. 
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Combined, these facilities would support over 210 workers and income of nearly $7.1 million 


annually during reclamation. After reclamation has been completed, ongoing monitoring would 
occur at both of these facilities. 


Housing, Population and School Enroliment - As with the employment and income effects, 
the housing, population, and school enroliment effects are presented as a continuation of 
existing effects and not as new impacts to the local study area. 


Taken together, mining activities from the iron Point and Elk Creek Coal Lease Tracts would 
represent an estimated 350 households with 633 residents and 145 school age children during 
mine operations. This would Cecrease to 78 households with 185 residents (32 schoo! age 
Children) during the subsequent period of site reclamation. 


During peak operations, the iron Point and Elk Creek Coal lease Tracts would support an 
estimated 1,000 households transiating into 2,380 residents with over 410 school age children. 
With reclamation, the number of households supported directly and indirectly by these mines 
would drop to just over 210 and 500+ residents with less than 90 school age children. 


Other Community and Public Services - Ai maximum operations, annually recurring effects 
are expected to be similar for each of Action Alternatives B, C, and D. The primary difference is 
associated with anticipated duration of mine operations, with Afternatives C and D occurring 
over a longer time period than Alternative B. 


During the period of mine operations, effects on community and public service providers 
generally could be expected to invoive little to no change from current conditions. This is 
because mine operation employment associated with mining from the iron Point and Elk Creek 
Coal Lease Tracts would essentially be the same as at the existing Bowie and Oxbow 


operations. Upon eventual cessation of mine operations, effects would be comparable to those 
identified with Alternative A. 





On a curnulative basis, little or no change from current conditions would be attributed to 
lengthened duration of operations with Action Alternatives B, C, and D 


Recreation, Social Vaiues, Land Ownership and Vaiues - With Alternatives B, C, and D, 
effects would include: 
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» Continued recreation opportunity for existing residents and visitors, but with some 
potential reduced opportunity for recreation on federal lands in the vicinity of the Iron 
Point and Elk Creek Coa! Lease Tracts. 





» Maintenance of incomes, quality of life and soc's! values of existing mine workers 
and other workers or businesses that benefit indire ctly from mine-related activity. 


» Potential diminution of quailty of life and social values for some residents whose 
economic livelihood is not related in any substantial way to mining activity, a 
commonly cited example is increase train activity and associated noise and crossing 
blockage. 

» No change in property valves or ownerships is expected due to mine operations over 
the period of their continuation. 


On a cumulative basis, Alternatives B, C, and D would allow continued mining for a period of 
approximately 5-6 years beyond what is expected with Alternative A. It is conceivable that the 
ite of affected North Fork mines could be extended further if operators successfully secure 
previcusly unmined seams on private lands or added federal leases. 


Continued mining would offer the opportunity to maintain the social values of primary and 
secondary study area households that depend on or relate to natural resource-related 
industries. 


Fiscal Conditions- During production from the iron Point and Elk Creek Coal Lease Tracts, 
state of Colorado and local jurisdictions in Defta and Gunnison Counties would receive 
approximately $13.5 million annually in tax revenue. Of this amount, 52 percent accrues to 
State government and 48 percent accrues to local government in the secondary study area. in 
addition, mining on the two lease tracts would generate an estimated annual income of $5.7 
million in federal royalties, $2.4 million in state severance tax, and $1.8 million in state sales 
tax. Taxes could fluctuate year-to-year as the mines acquire new equipment, make capital 
improvements, and as the vaiues of such equipment and irnprovements depreciate. Taxes and 
royalties would also be influenced by factors such as the price of coal, coal markets, and mine 
employment. 


Tax revenues and royalties would continue for the life of the mining. Upon project closure and 
reclamation, tax and royalty revenues would cease. impacts would be similar to those 
described for Atternative A at that time. 


3.15.3.4 Differences Amongst Action Alternatives 


Total multi-year revenues io state and local governments are estimated at close to $70 million 
with Alternative B and $94 million with Alternatives C, and D. Multi-year revenues are 35 
percent greater with Alternatives C and D than with Ahernative B due to the longer duration of 
mining activity. The local government share of total revenues received is estimated at 51 
percent with Alternative B and 53 percent with Alternatives C and D. 


3.15.4 Possible Mitigation and Management 


Coal mining operators would, to the extent practicable, employ local contractors and workers, 
use the local job service centers, and only go outside the local area to hire if an adequate poo! 
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of qualified candidates can not be generated from the local area. Coal mining operators also 
implement a variety of miner safety and educational training. These actions can be quite 
effective in promoting local employment and worker safety. 


Government officials, the mining companies, concerned citizens, and interested organizations 
should continue their efforts to work together for the benefit of the local community as a whole. 





3.16 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 


irreversible resource commitments are those that can not be reversed (loss of future options), 
except perhaps in the extreme long-term. It relates primarily to non-renewable resources, such 
@s Coal or cultural resources, or those resources that are renewable only over long periods of 
time, such as mature vegetation or forests. The mining operation removes coal from the 
ground; this action results in an irreversible loss of the mineral resource. 


irretrievable resource commitments are those that are lost for a period of time. Examples “re: 
the loss of production, harvest, or use of natural resources such as wildlife habitat or grazing 
use, until disturbed sites are reclaimed and revegetation success is achieved. For example: if a 
grazing allotment is in poor condition and is likely to remain so, the time gap between its current 
condition and its ideal (potential) productivity is an ongoing irretrievabie loss. Because of the 
planned underground mining for the two coal lease tracts, disturbance would be a minimal: less 
than 1 percent of the lease areas would be affected by drill hole pads, borehole locations and 
ventilation shafts. During these uses, some existing grazing and wildlife habitat might be 
disrupted during the estimated life of the mine and for a period thereafter. With reclamation of 
these disturbed sites, land uses would essentially return to current uses and levels of use or 
even be enhanced, but this could take a period of time for some resources such as mature 
aspen stands. 


3.16.1 irreversible Resource Commitment 


The irreversible commitment of resources would include the consumption of non-renewable 
energy or materiais, such as diese! fue! and gasoline, effects to topography, coal resources, 
and cultural resources. 


The topography above the underground mining would be permanently altered by subsidence. 
The topographic changes created by subsidence would be mostly unnoticeable to the naked 
eye, as longwaill subsidence tends to be uniform in nature (see Appendix K, Subsidence 
Evaluation). The result of subsidence is that the post-mining topography would be slightly lower 
than the original topography. 


Fossil fuels used during the operation and transportation aspects of the coal mining on the two 
coal lease tracts would resull in irreversible commitments. 


The mining of the coal from the two lease tracts would be an irreversible use of the coal 
resource. On the other hand, however, the extraction and use of the coal would make this 
resource available for society. 


Any soil or subsoil material not salvaged prior to disturbance could result in an irreversible 
Commitment. 
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Any disturbance of cultural sites could resull in an irreversible commitment. However, research 
values could be recovered prior to any physical loss. 


3.16.2 trretrievable Resource Commitment 





Any vegetation removed in the areas of the proposed facilities would resull in an wrretrievabie 
resource commitment. Similarly, such activity could displace wildlife within the direct area of 
disturbance (e.g., loss of habitat) and some wildlife within a larger area. Reclamation plans and 
mitigation measures would eventually return vegetation anc restore wildlife habitat. 


There would be a consumption of water resources during the duration of mining and changes 
caused by mining. Eventually the hydrology of the area would return to the similar condition 
that existed prior to mining. 


Care in underground mine planning should be taken in order to avoid an irretrievabie loss of 
possible future coal resources located adjacent to the proposed coal leases. 


3.16.3 Unavoidable Adverse Effects 


There are unavoidable impacts which could occur 2s a result of mining the coal on the two coal 
lease tracts. Some of these effects would be shori-term, while others could be long-term. 


These unavoidable effects could include: 


The generation of fugitive dust (short-term); 

The loss of vegetation and wildiife habitat (she and long-term); 

The consumption of water resources (short-term): 

The permanent alteration of topography by subsidence (long-term); 

The increased demand on public services and utilities (short-term); 

Loss of wetlands, springs and seeps, and changed functions and vaiuves of wetlands 
(short and long-term); 

» increases in noise levels which could affect human aesthetics (short-term); and 

» increased railroad and road traffic (short-term). 


3.16.4 Short-Term Use Versus Long-Term Productivity 


Short-term uses are those that generally occur on a year-to-year basis. Examples are wildlife 
and livestock use of forage, recreation, and use of the water resource. Long-term productivity 
is the capability of the land to provide resources, both market and non-market, for future 
generations 








Relationships between short-term uses of the environment and long-term productivity occur in 
ali ahernatives. Short-term uses such as mining may be said to represent irretrievabie 
commitments of resources. As an example, the removal of vegetation from facility sites 
Certainly prevents the vegetation from serviny as forage for wildlife and livestock for a certain 
period of time. However, after a period of time, which would be based on the reclamation pian, 
vegetation would again re-establish and serve the desired purpose. This would occur because 


the basic long-term vegetative productivity would not be destroyed by the short-term use of 
mining; therefore, no irreversible Gamage would occur. 
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Coal mining operations on the two lease tracts would be short-term with mining and reclamation 
expected to last from a few years up to 10 years. The short-term use of the two federal coal 
lease tracts would be to recover as much coal as is economically feasibie. 


Long-term productivity refers to the basic capability of the land to produce according to desired 
future levels (e.9., vegetation, wildlife habitat, water quailty, etc.). Long-term productivity would 
Gepend on the reclamation measures applied, the ability to retain soll productivity, and the 
Gesired long-term management objectives. 


Ail of the alternatives discussed in this EIS result in short-term uses which irretrievably commit 
certain resources. Proper reclamation and environmental mitigation should restore any 
Gisturbed sites to long-term productivity. 
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4.0 CONSULTATION AND COORDINATION 





Forest Service contacted various federal, state, and local agencies for comments and concerns. 
These agencies include the following: 


a 


All of these agencies were invited to attend the public scoping meeting held in Hotchkiss, 
Colorado on April 21, 1999. Representatives of the Colorado Division of Minerals and Geology 
(DMG), Delta County, and Gunnison County were in attendance at this April 21, 1999 public 
scoping meeting. 


A special meeting was heid for those agencies interested in the North Fork Coal EIS on 
Thursday, April, 22, 1999. Representatives of the Colorado DMG, Colorado Division of Wildlife, 
Delta County, and Gunnison County attended this “interested agency” meeting. A tour of both 
the Bowie and Oxbow facilities was conducted on this same day for interested agency 
personnel. 


On Wednesday, April 28, 1999, BLM met with representatives of the U.S. Army Corps of 
Engineers and the U.S. Fish and Wildlife Service in Grand Junction, Colorado, to discuss the 
North Fork Coal EIS. 


The BLM also met with representatives of the Environmental Protection Agency in Denver, 
Colorado on Tuesday, May 18, 1999. 


The Draft and Final ElS will be distributed to a number of government agencies. The tentative 
list of agencies to receive the Draft and Final E'S are listed below. The number of copies 
needed is also listed. 


Copies of EIS 
ADVISORY COUNCIL ON HISTORIC PRESERVATION 
Office of Architectural and Environmental Preservation 
Advisory Council on Historic Preservation 
1100 Pennsylvania Avenue, NW, Room 809 
Washington, DC 20004 202-786-0505 1 (final) 
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Hyattsville, MD 20782 301-436-8247 
Rural Electrification Administration 

Assistant Administrator for 

U.S. Department of Agriculture, Room 4063 
Washington, DC 20250 202-382-9552 
Soil Conservation Service 


Environmental Coordinator of Ecological Sciences Division 


U.S. Department of Agriculture, Room 6155 
P.O. Box 2890 


Washington, DC 20013 202-447-4912 


301-344-3755 


202-447-5681 





970-527-4131 


1 (final) 


3(draft) 
2(final) 


1 (final; 





North Fork Coal ¢ Draft Environmental impact Statement 


Soy 

















. P.O. Box 25127 
| Lakewood, CO 303-236-9341 5 


COMMERCE, U.S. DEPARTMENT OF 
National Oceanic and Atmospheric Association 
Ecology and Conservation Division 





Grand Junction, CO 81501 970-243-1199 1 


630 Sansome Street, Room 1216 
San Francisco, CA 94111 2 


U.S. Army Ungineering and Housing Support Center 
Attention: CEHSC-E 
20 Massachusetts Avenue, NW 


Washington, DC 20314-1000 202-272-0591 2 


ENVIRONMENTAL PROTECTION AGENCY 

Environmental Protection Agency 

EIS Review Coordinator 

Region Vili 

999 16” Street, Suite 500 

Denver, CO 80202-2466 303-312-6002 5 
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San Francisco, CA 94105 415-744-3102 1 


Genera! Services Administration 
18° and F Street, NW, Room 6323 (Code PLPP) 
Washington, DC 20405 202-708-5082 2 


Washington, DC 20540 15 


Washington, DC 20401 202-512-0000 1 


HEALTH AND HUMAN SERVICES, U.S. DEPARTMENT OF 


Office of Special Prograrns Coordination 

U.S. Department of Health and Human Services 

Office of the Secretary 

303 independence Avenue, SW, Room 4700 

Washington, DC 20201 202-245-7426 1 


INTERIOR, U.S. DEPARTMENT OF THE 
Bureau of Land Management 
Colo ado State Office 
2850 Youngfieid Street 
Lakewood, CO 80215 5 
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Environmental Division (P-14), Room 9217 





400 7* Street, SW 
Washington, DC 20590 202-366-4366 2 
North Fork Coal ¢ Draft Environmental impact Statement 407] 

















Page 4-6 Consultation and Coordination September 1999 


COLORADO DEPARTMENT OF NATURAL RESOURCES 
Division of Minerals and Geology 
1313 Sherman Street, Room 215 
Denver, CO 303-866-3567 2 








= Lal — = a. oe, ae 


Colorado Division of Wildlife 
P.O. Box 426 
Paonia, CO 81428 970-527-4419 1 


COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 
Air Pollution Controi Division 
4300 Cherry Creek Drive South 
Denver, CO 80246 303-692-3168 1 


Water Quality Controi Division 
4300 Cherry Creek Drive South 
Denver,CO 80246 303-692-2000 1 


COLORADO STATE ENGINEER 
1313 Sherman Street, Room 818 
Denver, CO 80203 303-866-358 1 1 


COLORADO DEPARTMENT OF TRANSPORTATION 
Environmental Review 
4201 E. Arkansas Avenue 
Denver, CO 303-757-9259 1 


Access & Utility Coordination 
606-S. 9” Street 
Grand Junction, CO 81501 970-248-7234 1 


DELTA COUNTY 
Planning Department 
501 Paimer 
Detta, CO 81416 970-874-2106 2 


GUNNISON COUNTY 
Planning Department 


200 E. Virginia 
Gunnison, CO 81230 970-641-0360 2 
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5.1 INTRODUCTION 


The Bureau of Land (BLM) and the U.S. Forest Service (Forest Service) are the 
joint lead agencies for the Fork Coe Environmental impact Statement (EIS) and are 
responsible for the contents of this EIS document. The Office of Surface Mining (OSM) is a 


cooperating agency on this EIS project. S. Edwards inc. served as the third-party EIS 
contractor under the direction of the lead agencies and utilized numerous subcontractors in the 
assembiage of the EIS. A number of individuals have contributed to this document. The 


academic background and experience of these individuals are presented in this chapter. 
5.2 BUREAU OF LAND MANAGEMENT 


Jerry Jones - Environmental Coordinator: BS in Geology, Southern Colorado State 
University. 27 years professional experience. EIS Project Manager. 


Dennis Murphy - Hydrology and Solis: BS in Forestry-Watershed Science, Utah State 
University. 21 years professional experience, hydrology and soils. 


Lynn Lewis - Geology: BS in Geology, 1976, University of Wyoming. 22 years experience. 


Desty Dyer - Mining Engineer: BS in Mining Engineering, Colorado Schoo! of Mines. 23 
years of experience in private and government service. 


Jeanette Pranzo - Socioeconomics: MA in Economics, University of Pittsburgh. BA Hunter 
College. 28 years experience. 


5.3 U.S. FOREST SERVICE 


Jeff Burch - NEPA Compliance: MS and BS in Forestry, Colorado Siate University. Post 
Graduate course work in Environmental Planning. 23 years professional experience. NEPA 
Process Advisor. 


Andrea Wang - Wildlife Biologist: BA in Biclogy, Western State College. 15 years 
experience. 


Sally Crum - Cultural Resources: BA in Anthropology. 20 years professional experience. 
Archaeology. 


Liane Mattson - Geology, Hydrology, Subsidence: BS Geological Engineering, Colorado 
School of Mines. 11 years of experience in private and government service. 
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5.4 OFFICE OF SURFACE MINING 


Floyd “Mac” McMullen - EIS Coordinator: MS in Environmental Science, 1988, University of 
Colorado at Denver. BS in Range-Forest management, 1974, Colorado State University. 10 
years with BLM, 15 years with OSM. 


Larry Kline - Federal Lands State Coordinator: 
5.5 S. EDWARDS INC. 


Sally Edwards - Principal in Charge: MS in Resource Management, 1991, Colorado State 
University, and BS in Forestry 1976, Colorado State University. Experience in project 

of environmental analyses. Experience in forestry in western and southern United 
States. 13 years with Forest Service, five of which served as District Ranger. President of S. 
Edwards inc. 


Alan Czarnowsky - Project Manager: BS in Mining Engineering, 1974, Colorado School of 
Mines. Experience in mining operations and environmental! aspects of mining activities in 
western North America. 


Rita Edinger - Document Coordination/Wordprocessing: U.S. Army Training Center, Fort 
Jackson, South Carolina, 1974. Cierical, management, and administrative experience. 


5.6 S. EDWARDS INC. PRIMARY CONSULTANTS 


Viadimir Straskrabe - Hydrogeology: MS in Geological Engineering, and BS in Mining 
Engineering, 1958, School of Mines, Ostrava, Czechoslovakia. Principal hydrogeologist for 
TRC Hydro-Geo Consultants. 41 years experience in mining hydraulic evaluations and water 
resource development projects throughout the worid. 


Joe Frank - Hydrogeology: MS in Hydrogeology/Geology, 1987, and BS in Geology, 1978, 
University of Colorado. Senior hydrogeologist/geologist with TRC Hydro-Geo Consultants. 19 
years experience in hydrogeological studies for mining projects in the western United States. 
Experience includes weil installation and logging, aquifer testing and analysis, water quality 
sampling, and groundwater and surface water computer modeling. 


Joe Nagengest - Drafting and Graphics: Billings VO-TECH College AA Drafting Technology, 
1978. Design technology studies at Northern Montana College. Geologic studies at Eastern 
Washington University. Studies in AutoCAD |, Ii, Ill and AutoCAD Management at CAD 
Institute in Phoenix, Arizona. Experience in geologic, mining, permitting, and environmental 
graphics exploration and design. 


Janet Shangrew - Surface Water Hydrology/Water Rights: BS in Watershed 
Science/Hydrology, 1978, Colorado State University. Principal hydrologist at JNS, Inc. 
Professional Hydrologist, certified by the American institute of Hydrology. 20 years experience 
in hydrologic evaluations and water resource development. 
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Steve Long - Solla/Vegetation/Wetiands: MS in Regional Resource Pianning/Soil Science- 
Reclamation, 1977, Colorado State University. BS in Wildlife Biology, 1972, Colorado State 
University. Principal of Cedar Creek Associates, serving as the soils and wetland specialist. 23 
years of experience in environmental management and remediation design. 


Mike Phelan - Wildilfe Biologist: BA in Zoology, 1972, University of California, with post- 
graduate studies in biology and ecology from San Diego State University. Principal of Cedar 
Creek Associates, serving as the wildlife specialist. 25 years experience in mining operations 
and environmental aspects of mining activities in western North America. 








Rollin Daggett - Fisheries: MS Aquatic Biology, 1973, Memor.: University of Newfoundland. 
BS in Zoology, 1971, Syracuse University. Associate of Cedar Creek Associates, serving as 
the fisheries specialist. 23 years experience with aquatic resource studies, water quailty 
analysis work, and environmental management. 


Eric Hovee - Socioeconomics: Reali Estate Finance and Environmental Economics, 1977, 
Portland State University, Portland, Oregon. Economics and Urban Studies, 1973, University of 
Pennsyivania, Philadelphia, Pennsylvania. 20 years experience in public service work. Owner 
and principal of E.D. Hovee, a consulting firm providing economic and development services. 


James Wider - Air Quality/Meteorology/Noise: MS in Environmental Engineering, 1981, 
University of Washingtcn and BS in Civil Engineering, 1975, University of California at Davis. 


Air quaility/noise engineer at Kennedy/Jenks Consultants. 20 years of experience with air 
Quality and noise assessments. 


Jim Brechtel - Archaeology: MA in Anthropology/Archaeology, 1980, University of Northern 
Colorado and BA in Anthropology, 1976, Colorado State University. 20 years as consulting 
archaeologist working on hundreds of archaeological compliance projects in the western United 
States. 















Richard Dunrud, PE - Subsidence: MS in Geology with extra courses in nuclear engineering, 
mathematics and physics, 1962, University of Wyoming and BS in Geological Engineering, 
major in Mathematics, minor in Physics, 1961, University of Wyoming. 37 years experience in 
engineering/geological evaluations affecting underground coal mining in western United States. 
Scientist Emeritus with U.S. Geological Survey. A Colorado Registered Professional Engineer 
with a total of 42 published scientific and technical papers. 
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A 


AAQS: Ambient Air Quality Standards (set by EPA based on Federal Clean Air Act). 


Acre-foot: The amount of water or sediment volume which covers an acre of land to a depth of 
one foot; an acre-foot is equal to 325,851 gallons or 43,560 cubic feet. 


ADT: Average daily traffic - A measure of traffic over a 24-hour period. Determined by 
counting the number of vehicles (from both directions) passing a specific point on a 
given road. 


Aerial: Consisting of, moving through, found, or suspended in the air. 


Affect: To conduct an activity which will impact land, air, or water resources so as to disturb the 
natural land surface. 


Affected environment: A physical, biological, social, and economic environment within which 
human activity is proposed. 


deposited by flowing water. 


Alternatives: The different means by which objectives or goals can be attained. One of 
several policies, plans, or projects proposed for decision-making. 


Ambient: The environment as it exists at the point of measurement and against which 
changes (impacts) are measured. 


Ambient air quality standard: Air pollutant concentrations of the surrounding outside 
environment which cannot legally be exceeded during fixed time intervals within 
specific geographic areas. 

Ambient noise level: The composite of noise from all sources near and far. in this context, 


the ambient noise |e el constitutes the normal or existing level of environmental 
noise at a given location. 


Angie of Draw: The angie that defines the limit of surface subsidence. It is measured as the 
angie from a vertical projection from the edge of underground coal extraction limit. 


ANC: Acid neutralization capacity. 


APCD: Wr Pollution Control Division of the Colorado Department of Public Health and 
Environment. 


APEN: Air Pollution Emission Notice. 
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Aquatic: Growing, living in, frequenting, or taking place in water, in this Environmental impact 
Statement, used to indicate habitat, vegetation, and wildlife in freshwater. 


Aquifer: A zone, stratum, or group of strata acting as a hydraulic unit that stores or transmits 
water in sufficient quantities for beneficial use. 


Aquitard: A confining bed that retards but does not prevent the flow of water to or from an 
adjacent aquifer; a leaky confining bed. it does not readily yield water to wells or 
springs, but may serve as a storage unit for groundwater. 


Areal: The spatial extent or location. 
Artifact: An object made or modified by humans. 
Aspect: The direction toward which a slope faces. 


Attachment area: A geographic region with which National Ambient Air Quality Standards 
(NAAQS) are met; three categories of attainment are defined as Ciass |, Class II, 
and Class II! on the basis of the level of degradation of air quality which may be 
permitted. 


Audible: Capable of being heard 


BA: Biological Assessment - Refers to the information prepared by or under the direction of 
the federal agency concerning listed and proposed species and designated and 
proposed critical habitat that may be present in the action area and the evaluation of 
potential effects of the action on such species and habitat. 


Base flow: A sustained or fair-weather flow of a stream. 


Baseline data: Data gathered prior to the proposed action to characterize pre-development 
site conditions. 


BE: Biological Evaluation - Refers to the information prepared by or under the dir -ion of the 
Forest Service concerning listed and Regional Forester Sensitive Species that may be 
present in the action area and the evaiuation of potential affects of the alternatives on 
such species and habitat. 


Best Management Practices: Management actions that are designed to maintain 
water quality by preventative rather than corrective mearis. 


Big game: Large animais hunted, or potentially hunted. for sport. These include animals such 
as deer, bear, elk, bobcats and mountain lions. 
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Biological Opinion: A document that states the opinion of the U.S.D.I. Fish and 

Wildlife Service as to whether or not the federal action is likely to jeopardize the 
continued existence of listed species or result in the destruction or adverse modification 
of critical habitat. 











BLM: Bureau of Land Management - The agency of the United States Government, under 
the Department of the Interior, responsible for administering certain public lands of the 
United States. 


Bond: A sum of money which, under contract, one party pays another party under conditions 
that when certain obligations or acts are met, the money is then returned; such as 
after mining reclamation occurs. Also referred to as performance security. See 
“reclamation guarantee”. 


BTU: British Thermal Unit - The amou:i of heal required to raise the temperature of one 
pound of water one degree Fahrenheit. 


C 


Coal exploration: The field gathering of surface or subsurface geologic, physical, or chemical 
data by mapping, trenching, drilling, geophysical, or other techniques necessary to 
determine the quality and quantity of coal in an area. 


Coal waste rock: Wasie rock is the non-coal material that is removed while mining. | contains 
no coal or coal below the economic cutoff level, and must be removed as part uf mining. 


Capability: The potential of an area of land to produce resources, supply goods and services, 
and allow resource uses u ‘er an assumed set of management practices at a given 
level of management intensity. Capability depends upon current conditions and site 
conditions such as climate, slope, landform, soils, anc: geology, as well as the 
application of management prac*ces. 


CEQ: Council on Environmental Quality - An advisory council to the President of the United 
States; established by the National Environmental Policy Act of 1969. It reviews federal 
programs for their effect on the environment, conducts environmenta studies, and 
advises the President on environmental matters. 


CFR: Code of Federal Regulations - A codification of the general and permanent rules 
published in the Federal Register by the executive departments and agencies of the 
Federal Government. 

Cfs: Cubic feet per second - | cis equals 448.33 gallons per minute. 


Colluvium: Soil material or rock fragments moved down slope by gravitational force in the form 
of creep, slides, and local wash. 


Concern: A point, matter, or questions raised by management or the public that must be 
addressed in the planning process. 
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Crucial winter range: those areas which, during the winter months, determine a population's 
ability to maintain and reproduce itself at a certain level over the long-term. 





Cultural resources: The remains of sites, structures, or objects used by humans in the past, 
historic or prehistoric. More recently referred to as heritage resources. 


Cumulative effects or impacts: Cumulative effect or impact is the impact on the environment 
which results from the incremental impact of the action when added to other past, 
present, and reasonable foreseeable future actions, regardiess of what agency (federal 
or non-federal) or person undertakes such other actions. Cumuiztive impacts can resutt 
frorn individually minor but collectively significart actions taken place over a period of 
time (40 CFR 1508.7 - these regulations use effects and impacts synonymousiy). For 
example, the impacts of a proposed timber sale and the development of a mine together 
result in cumulative impacts. 


dB: Decibel scale. 


GBA: Decibel - A unit for expressing the relative intensity (loudness). soun. (decibel or 
GBA), weighted alon the audible frequencies. 


DBH: Diameter of a tree at breast height (four feet, six inches from ground level). 


Decision-makers: The agencies, or designated representatives within the agencies, who must 
make the final decisions based upon the information presented in this Environmental 
impact Statement. 


Decommissioning: Suspension ar/or closure of operations and possible removal of 
tacilites. 

Demog'aphy: ~ statistical study of the characteristics of human populations with reference to 
size, density, growth, distribution, migration, and effect on social and economic 
conditions. 


Density: The number of individuals in a given area. Expressed per unit area. 


Depouit: A natural accumulation, such as precious metals, minerals, coal, gas, oil, etc. that 
may be pursued for its intrinsic vaiue; coal deposit. 


Detection limit: The jowest concentration of a clremical that car: be reliably reported to be 
different from zero concentration. Various analytical instrumentation has different 
detection limits. 

Dewatering: To remove water from the coal seam. 


Dilution: The act of mixing or thinning, and therefore decreasing a certain strength or 
concentration. 
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Dip: The angle ai which rock stratum, veining, or any plane (faull) is inclined from a horizontal 
plane. 





Direct impacts: impacts which are caused by the action and occur at the same time and 
place. 


Discharge: The volume of water flowing past a point per unit time, commonly expressed as 
Cubic feet per second, million gallons per day, galions per minute, or cubic meters per 
second. 





Diversion: Removing water from its natural course or location, or controlling water in its 
natural course or location, by means of a ditch, canal, flume, reservoir, bypass, pipeline, 
conduit, weil, pump, or other structure or device. 


Draft EIS: The draft state of environmental effects which is required for major federal actions 
under Section 102 of the National Environmental Policy Act, and released to the public 
and other agencies for comment and review. 


Drilling: Exploratory action conducted to gather subsurface geologic, physical, or chemical 
Gata to determine the location, quantity, or quailty of the natural mineral deposit of an 
area, including holes drilled for use as water wells. 


E 
EA: Environmental Assessment. 


Effects: “Effect” and “impact” are synonymous as used in this document. Environmental 
changes resulting from a proposed action. included are direct effects, which are caused 
by the action and occur at the same time and place, and indirect effects, which are 
caused by the action and are later in time or further removed in distance, but which are 
Still reasonably foreseeable. indirect effects may include growth-inducing effects and 
other effects related to induced changes in the pattern of land use, population density, 
or growth rate, and related effects on sir and water and other natural systems, including 
ecosystems. 


EIS: Environmental impact Ste*emen - An analytical document prepared under the National 
Environmental Molicy Act that portrays potential impacts to the environment of a 
proposed action and its possible alternatives. An E'S is developed for use by decision- 
makers to weigh the environmental consequences of a potential decision. 


Employment: Labor input into a production process, measured in the number of person-years 
or jobs. A person-year is approximately 2,000 working hours by one person working 
year long or by several persons working seasonally. The number of jobs required to 
produce the output of each sector. A job may be one week, one month, or one year. 


Endangered species: Any species of animal or plant that is in danger of extinction throug out 
all or a significant portion cf its range. Plant or animal species identified by the 
Secretary of the interior or endangered in accordance with the 1973 Endangered 
Species Act. 
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Environment: The physical conditions that exist within the area that will be affected by a 
proposed project, including land, air, water, minerais, flora, fauna, ambient noise, and 
objects of historical or aesthetic significance. The sum of all external conditions thal 
afiect an organism or community to influence its development or existence. 


EPA: Environmental Protection Agency - An agency of the Executive Branch of the Federal 
Government which has responsibility for environmen! matters of national concern. 





Ephemeral stream: A stream or portion of a strearn ihat flows only in direct response to 
precipitation or snow meh. Such flow is usually of short duration. 


Erosion: The wearing away of the land surface by running water, wind, ice, or other geologic 
agents, including gravitation creep. 


Exploration: The search for economic deposits of minerals, gas, ofl or coal through the 
practices of geology, geochemistry, geophysics, drilling, shaft sinking. and/or mapping. 


F 
Fault: Displacement of rock along a sheer surface or liner plane. 


Feasible: Capable of being accomplished in a successful manner within a reasonable period 
of time, taking into account economic, environmental, legal, social, and technological 


Feasibility Study: As applied to mining, the feasibility study follows discovery of the mineral 
and is prepared by the mining company or an independent consultant. its purpose is to 
analyze the rate of monetary return that can be expected from the mine at a certain rate 
of production. Based on this study, the decision by the company to develop the ore 


body may be made. 
Final EIS: Means a detvied written statement as required by Section 12(2)(C) of the National 
Environmental Policy Act (40 CFR 1508.11). It is a revision of the Draft Enironmenta! 


impact Statement to include public and agency comments to the draft. 
Fisheries habitat: Streams, lakes, and reservoirs that support fish populations. 
Fishery: AJ) activities related to human harvest of a fisheries resource. 


Forest Pian: Each of the Nationa! Forests administered by the Forest Service is operated 
under a “Land and Resource Management Piai\” as required by the National Forest 
Management Act of 1976. The 1976 Act was ar. amendment to fe Multiple Use 
Sustained Yield Act of 1960 and the Forest and Ran-eian. Rernewat e Resources 
Planning Act of 1974. Forest Plans are prepared uw jer the authori, of ee acts. 


Forest Service: An agency of the United States, under the Departmen’ 9! Agriculture, 
responsible for administering certain public lands (Forest S, «mn Lands) c' the United 
States. 
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Fugitive dust: Dust particles suspended randomly in the air, usually from road travel, 
excavation, and/or rock loading operations. 








G 


Game species: Any species of wildlife or fish for which seasons and bag limits have been 
prescribed and which are normally harvested by hunters, trappers, and fishermen under 
state or federal laws, codes and regulations. 


Geohydrology: Refers to the hydrologic or flow characteristics of subsurface waters. Often 
interchangeable with hydrogeoiogy. 


Geotechnical engineering: A branch of engineering that is essentially concerned with the 
engineering design aspects of slope stability, settlement, earth pressures, bearing 
Capacity, seepage control, and erosion. 


GMUG: Grand Mesa, Uncompahgre and Gunnison. 


Gpd, gph, gpm: Gallons per day, gallons per hour, gallons per minute. 


Groundwater: Water found beneath the land surface in the zone of saturation below the water 
table. 


Growth media: Al! materials, including topsoil, specified soil horizons, vegetative debris, and 
organic water, which are classified as suitabie for stockpiling and/or reclamation. 


Guidelines: An indication or outline of policy or conduct; (i.e., any issuance that assists in 
determining the course of direction to be taken in any planned action to accomplish a 
specific objective. 


H 


Habitat: The natural environment of a plant or animal, including ail biotic, climatic, and soil 
conditioris, or other environmental influences affecting living conditions. The place 
where an organism lives. 


Habitat capability: The estimated ability of an area, given existing or predicted habitat 
conditions, to support a wildlife, fish or plant population. It is measured in terms of 
potential population numbers. 


Haul road: A road used by large (typically off-highway) trucks to haul ore and overburden from 
a mine to other locations, such as a mill facility or waste rock disposal area. 


Hydraulic conductivity: A measure of the ability of rock or soil to permit the flow of 
groundwater under a pressure gradient; permeability. 


Hydrologic system: All physical factors, such as precipitation, stream flow, snowmelt, 
groundwater, etc., that effect the hydrology of a specific area. 
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iD Team: interdisciplinary Team - The interdisciplinary team is comprised of a group of 
personne! with different training, assembled to soive a problem or perform a task. The 
team will consider problems collectively, rather than separate concerns along 
disciplinary lines. This interaction is intended to insure systematic, integrated 
consideration of physical, biological, economic, environmental design arts and sciences. 





impermeable: Property of a substance that inhibits passage of fiuids through its mass. 


IMPLAN: Irnpact Analysis for Planning - A comprehensive and detailed database covering 
the entire United States, broken down by county and in some cases down to zip code 
level. IMPLAN is primarily used for assessing potential impacts to a community due to 
changes in the local economy. Originally developed through a cooperative between the 
U.S.D.A. Forest Service, Federal Emergency Management Agency, BLM, and the 
University of Minnesota. Currently, the database is maintained in Minnesota !MPLAN 
Group, Inc. 


impoundment: The collection and confinement of water in a reservoir or other storage area. 


increment: The amount of change from an existing concentration or amount; such as air 
pollutant concentrations. 


indirect impacts: impacts which are caused by the action but are later in time or farther 
removed in distance, although still reasonably foreseeable. 


infiltration: The movement of water or sorne other fiuid into the soil through pores or other 
openings. 

informal consultation: An optional process that includes all discussions, 
correspondence, etc. between the U.S.D.I. Fish and Wildlife Service and another federal 


agency or the designated non-federal representative prior to formal consultation, if 
required. 

infrastructure: The underiying foundation or basic framework; substructure of a community 
(i.e., schools, police, fire services, hospitais, water and sewer systerns). 


intermittent stream: A stream that runs water in most months, but does not contain water 
year-round. 


irretrievable: Applies primarily to the use of non-renewable resources, such as minerals or 
cultural resources, or to those factors that are renewable only over long time spans, 
such as soil productivity. Irreversible also includes loss ot future options. 


irreversible: Resource commitments that can not be reversed except perhaps in the extreme 
long term. 


issue: A point, matter, or question of public discussion or interest to be addressed or decided 
through a planning process. 
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Jeopardy or jeopardize the continued existence of: Means to engage in an action 
that reasonably would De expected, directly or indirectly, to reduce appreciably the 
likelihood of both the survival and recovery of a listed species in the wild by reducing the 
reproduction, numbers, or distribution of that species. A jeopardy opinion would result in 
the U.S.D.1. Fish and Wildlife Service developing reasonable and prudent alternatives 
for the proposed action. 





Jurisdictional! wetland: A wetland area delineated and identified by specific technical criteria, 
field indicators and other information fo: purposes of public agency iurisdiction. The 
U.S. Army Corps of Engineers regulate “dredging and filling” activities associated with 
jurisdictional wetlands. Other federal agencies that can become invoived with matters 
thet concern jurisdictional wetlands include the U.S.D.1. Fish and Wildlife Service, the 
Environmental Protection Agency, and the Natural Resource Conservation Service. 


K 
L 


Land management: The intentional process of planning, organizing, programming, 
coordinating, directing, and controlling land use actions. 


Land Management Pian: See “Forest Plan.” 

Land status: The ownership status of lands. 

LBA: Lease-by-appiication. 

Lead agency: in NEPA (40 CFR 1501.5), the agency(s) with main responsibility for complying 
with NEPA procedural requirements, such as supervising the preparation of an 
Environmental Impact Statement. 

Leaseable minerals: Minerals such as coal, oil shale, oil and gas, phosphate, potash, sodium, 
geothermal resources, and all other minerals that may be acquirec under the Mineral 
Leasing Act of 1920, as amended. 


Lease: A document through which interests are transferred from one party to another, subject 
to certain rights, obligations, and considerations. 


Listed species: Species that are listed as threatened or endangered under the 
Endangered Species Act of 1973 (as amended). 


Long-term impacts: impacts that normally resuit in permanent changes to the environment. 
An example is a topographic change resulting from tailings disposal in a drainage. Each 
resource, by necessity, may vary in its definition of long-term. 
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Longwall mining system: A mining system which utilizes a shearing device with two rotating 
drums for cutting coal, a self-propelled hydraulic roof support, and a conveyor to 


continuously mine coal. 
LAMP: Land and Resource Management Plan 


Magazine: A storage facility for explosives. Magazines are built to specifications set by the 
Mine Safety anc Health Administration and are usually located in a secure but remote 
area of a mine site. 





Management activity: An activity of man imposed on a landscape for the purpose of 
harvesting, traversing, transporting, or replenishing natural resources. 


Management area: An area with similar management objectives and a common management 


Management direction: A statement of multiple use and other goals and objectives, and the 
associated management prescriptions, and standards and guidelines for attaining them 
(36 CFR 219.3). 


Mean: A statistical value calculated by dividing the sum of a set of sample values by the 
number of samples. Also referred to as the arithmetic mean or average. 


Mine facilities: Those structures and areas incidental to the operation of the mine, including 
mine offices, processing facilities, mineral stockpiles, storage facilities, shipping, loadout 


Migratory: Moving from place to place, daily or seasonally. 


Mitigation: Mitigation includes; (a) avoiding the impact altogether by not taking a certain action 
or parts of an action; (b) minimizing impacts by limiting the degree or magnitude of the 
action and its implementation; (c) rectifying the impact by repairing, rehabilitating, or 
restoring the affected environment; (d) reducing or eliminating the impact over time by 
preservation and maintenance of operations during the life of the ation; and, (e) 
compensating for the impact by replacing or providing substitute resources or 
environments (40 CFR 1508.20). 


Monitoring and evaluation: A watching, observing or checking, in this instance, a testing of 
specific environmental parameters and of project waste streams for purposes of 
etc. The periodic evaluation of management practices on a sample basis to determine 
how well objectives have been met. 


MOU: Memorandum of Understending - Usually documenting an agreement reached amongst - 
federal agencies. 


MSHA: Mine Safety and Health Administration - Federal agency under the Department of 
Labor which regulates worker health and safety in mining operations. 
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Multipie use: The management concepts under which Nationa! Forest and BLM lands are 
managed. The management of the lands and their various resource vaiues so they are 
utilized in the combination that will best meet the present and future needs of the 
American people. 


N 

NAAQS: National Ambient Air Quality Standards. 

NADP: National Atmospheric Deposition Program. 

National Forest Land Resource Management Plan: A pian which “...shall provide for multiple 


use and sustained yield of goods and services from the Nationai Forest System in a way 


that maximizes long-term net public benefits in an environmentally sound manner.” (36 
CFR 219). 


NEPA: An act declaring a national policy which encourages productive and enjoyable harmony 
between humankind and the environment, promotes efforts which will prevent or 
eliminate Gamage to the environment and biosphere and stimulate the health and 
welfare of humanity, enriches the understanding of the ecological systems and natural 
resources important to the nation, and establishes a Council on Environmental Quality. 


(The Principal Laws Relating to Forest Service Activities, Agriculture Handbook No. 453, 


USDA, Forest Service, 359 pp). 


NEPA process: Measures necessary to comply with the requirements of Section 2 and Title | 
of the National Environmental Policy Act. 


NFMA: National Forest Management Act - A law passed in 1976 as an amendment to the 
Forest and Rangeland Renewable Resources Planning Act, requiring the preparation of 
Regional Guidelines and Forest Plans and the preparation of regulations to guide 
development on forest lands. 


Non-game species: Animal species which are not hunted, fished, or trapped. 

NOx: Nitrogen oxides - A product of vehicle exhaust. 

NPDES: National Pollutant Discharge Elimination System - A program authorized by Sections 
318, 402 and 405 of the Clean Water Act, and implemented by reguiations 40 CFR 122. 
NPDES program requires permits for the discharge of pollutants from any point source 
into Waters of the United States. 

NRHP: National Register of Historic Places. 

NSPS: New Source Performance Standards - Standards set by EPA defining the allowable 


pollutant discharge (air and water) and applicable pollution contro! for new facilities; by 
industrial category. (Clean Air Act and Clean Water Act) 
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Objective: A concise, time-specific statement of measurable planned results that respond to 


pre-established goals. An objective forms the basis for further planning to define the 
precise steps to be taken and the resources to be used in achieving identified goals. 








OSM: Office of Surface Mining Reclamation and Enforcement. An agency of the United States 
government within the Department of the Interior charged with regulating cna! mining 
operations. 


Overburden: Material of any nature that overlies a deposit of useful materials; waste earth and 
rock covering a coal or mineral deposit. 


p 

PAP: Permit application package. 

Particulates: Small particles suspended in the air or generally considered pollutants. 
Perennial stream: A stream that flows year-round. 
Performance bond: See “reclamation guarantee.” 


Permeability: The property or capacity of a porous rock, sediment, or soil for transmitting a 
fluid; it is a measure of the relative ease of fluid flow under unequal pressure. 


Permit area: The area of land and water within the boundaries of the approved permit or 
permits during the entire life of the operation and includes all affected lands and waters. 


pH: Symbol for the negative common logarithm of the hydrogen ion concentration (acidity) of 
a solution. The pH of 7 is considered neuiral. A pH number below 7 indicates acidity, 
and a pH value above 7 indicates alkalinity or a base. 


Piezometer: A device for measuring moderate groundwater pressure. 


Piezometric surface: Any imaginary surface coinciding with the hydraulic pressure level of the 
water in a confined aquifer, or the surface representing the static head of groundwater 
and defined by the level to which water will rise in a well. A water table is a particular 


Pianning records: The body of information documenting the NEPA decisions and activities 
which result from the process of deveioping environmental documents; also known as 
an administrative record. 


Plant communities: A vegetation complex unique in its combination of plants which occurs in 
particular locations under particular influences. A plant community is a reflection of 
integrated environmental influences on the site such as soils, temperature, elevation, 
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PMi10: Particulates of 10 microns in size or less, usually describing a source of air quality 
Gegradation. 

Point source: Stationary sources of potential pollutants. In terms of mining, some examples 


of point sources are crushing and screening equipment, conveyor transfer moints, and 
pond outlets. 





Policy: A guiding principle upon which is based a snecific decision or set of decisions. 


Pollution: Human-caused or natural alteration of the physical, biological, and radiological 
integrity of water, air, or other aspects of the environment producing undesired effects. 


Portal: An underground coal mining term. A horizontal or nearly horizontal access opening 
inito a coal mine. Different from a ti:nnel which has both ends opening to the surface. 


Potable water: Suitable, safe, or prepared for drinking. 


Potentiometric surface: Surface to which water in an aquifer would rise by hydrostatic 
pressure. (See “piezometric surface”). 


ppm: Parts per million. 


Precipitation event: A quantity of water resulting from drizzie, rain, snow, sleet, or hail in a 
limited period of time. It may be expressed in terms of recurrence, interval, and 
duration. 


Prehistoric: Relating to the times just preceding the period of recorded history. 
Production rate: The quantity of coal mined in a given time period. 


Project: The whole of an action, which has a potential for resulting in a physical change in the 
environment. An organized effort to achieve an objective identified by location, timing, 
activities, outputs, effects, and time period and responsibilities for executions. 


Proposed action: A description of the project as proposed by a project proponent in a plan of 
operations. 


PSD: Prevention of Significant Deterioration - A specific permit procedure established in the 
Clean Air Act, as amended, used to ensure that economic growth occurs in a manner 
consistent with the protection of public health; preservation of air quality related values 
in national special interest areas; the opportunity for informed public participation in the 
decision-making process. 


Public land: Lands administered by the Bureau of Land Management, Forest Service, or other 
governmental agencies. 


Public participation: Meetings, conferences, seminars, workshops, tours, written comments, 
responses to survey questionnaires, and similar activities designed and held to obtain 
comments from the public about planning. 





North Fork Coal ¢ Draft Environmental impact Statement 


DIL 


Page 7-14 Glossary September 1999 


Public scoping: Giving the public the opportunity for oral or written comments concerning the 
intentions, activity, or influence of a project on an individual, the community, and/or the . 
environment. 








Q 


Reclamation: Returning disturbed land to a productive form, usually in conformity with a 
predetermined Land Management Plan or a government approved plan or permit. 


Reclamation guarantee: A binding commitment payable to a governmeni agency in the event 
that decornmissioning and reclamation of an operation is not completed according to an 
approved plan or permit. See “bond.” 


Reciamation Pian: A document that details the measures to be taken by a project proponent 
(permit holder) to reclaim the project lands; such a document can contain reclamation 
measures to be employed during mining operations but typically describes measures to 
be used after mining and milling have been compieted. 


Resident: A species, which is found in a particular habitat for a particular time period (/.e., 
winter resident, summer resident, year-round) as opposed to those found only when 
passing through on migration. 


Riparian: A type of ecological community that occurs adjacent to streams and rivers and is 
directly influenced by water. it is characterized by certain types of vegetation, soils, 
hydrology, and fauna and requires free or unbound water or conditions more moist than 
that normally found in the area. 


Riparian zone: Terrestrial areas where the vegetation and microclimate are influenced by 
perennial and/or intermittent water, associated high water tables and soils which exhibit 
some wetness characteristics; this habitat is transitional between true bottom land 
wetlands and upiand terrestrial habitats. 


RMP: Resource Management Pian. 


ROD: Record of Decision - A document separate from, but associated with, an Environmental 
were environmentally preferable, and states whether ail practicable meens to avoid 
environmental harm from the alternative have been adopted, and if not, why not (40 
CFR 1505.2). 


Room-and-Pillar Mining: A mining system that uses a continuous miner to excavate coal 
(rooms) leaving a rectangular pattern of coal (pillars) as roof support in the mine. 


Runoff: Precipitation that is not retained or the site where it falls, not absorbed by the soil: 
natural drainage away from an area. 
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Safety factor: A safety factor is a ratio of resisting forces to driving forces. By determining a 
structure's safety factor, a numerical index of stability is obtained. 


Scoping process: A part of the National Environmental Policy Act process: early and open 
activities used to determine the scope and significance of the issues, and the range of 
actions, alternatives, and impacts to be considered in an Environmental impact 
Statement (40 CFR 1501.7). 





Sediment: Each material transported, suspended, or deposited by water; also, the same 
material once it has been deposited. 


Sedimentation pond: A sediment contro! structure designed, constructed, and maintained to 
slow down or impound precipitation runoff to reduce sediment concentrations in a point 
source discharge, including dams or excavated depressions. The term does not include 
straw dikes, riprap, check dams, muiches, collection ditches, toe ditches, vegetative 
buffers, gabions, contour furrows, and other traditional soil conservation techniques and 
non-point source runoff controis. 


Sensitive species: Piant or anima! species which are susceptible or vulnerable to activity 
impacts or habitat alterations. Those species that have appeared in the Federal 
Register as proposed for classification or are under consideration for official listing as 
endangered or threatened species, that are on an official state list, or that are 
recognized by the regional Forester as needing special management to prevent 
placement on federal or state lisis. 


Shaft: An underground coal mining term. A vertical or inclined passageway which connects 
two or more levels in a ' tine. 


SHPO: State Historic Preservation Office. 


Short-term impacts: impacts occurring during project construction and operation, and 
normally ceasing upon project closure and reclamation. Each resource, by necessity, 
may vary in its definition of short-term. 


Significant: Requires consideration of both context and intensity. Context means that the 
significance of an action must pe analyzed in several contexts such as society as a 
whole, and the affected region, interests, and locality. Intensity refers to the severity of 
impacts. The severity of an impact should be weighted along with the likelihood of its 
occurrence. 


$02: Sulfur oxides, including sulfur dioxide (SO2). A product of vehicle tailpipe emissions. 


Socioeconomic: Pur..ning to, or signifying the combination or interaction of social and 
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Soil horizon: A layer of soil material approximately parallel to the land surface differing from 
adjacemt genetically related layers in physical, chemical, and biological properties. 


Solid waste: Garbage, refuse, and/or sludge from a waste treatment plant, water supply 
treatment plant, or air pollution control facility, and other discarded material, including 
solid, liquid, semi-solid, or contained gaseous material resulting from industrial, 
commercial, mining, agricultural, and community activities. 


Sound leve! (dBA): The sound pressure level in decibels as measured on a sound level meter 
using the A-weighing filter network. The A-weighing filter de-emphasizes the very low 
and very high frequency components of the sound in a manner similar to the responses 
of the human ear and gives good correlation with subjective reactions to noise 





SPCC: Spill Prevention Conircl and Countermeasure Pian - A plan which the EPA requires 
having on file withir: six months of project inception. It is a contingency plan for 
avoidance of, containment of, and response to hazardous materials spills or leaks. 


Standard: A modei, example, or goal established by authority, custom, or general consent as 
a@ rule for the measurement of quantity, weight, extent, vaiue, or quality. 


Stream gradient: The rate of fail or loss of elevation over the physical length of a segment or 
total stream usually expressed in fi/ft (%). 


Subsidence: A lowering of surface land caused by the collapse of rock and soil into an 
underground void. 


Substantive comment: A comment that provides factual information, professional opinion, or 
informed judgement germane to the action being proposed. 


1 


TDS: Total Dissolved Solids - Any finely divided materials (with a diameter smaller than a few 
hundred micrometers) suspended in liquids such as water. 


Terrestrial: Of or relating to the earth, soil, or land; an inhabitant of the earth or land. 


Threatened species: Those plants or animal species likely to become endangered species 
throughout all or a significant potion of their range within the foreseeable future. 


Third-party contractor: An independent firm, usually contracted by a government agency, to 


perform work related to a proposed action or another organization; due to the financial 


and contractual arrangements governing such relationships, the third-party contractor 
has no financial or other interest in the decision to be reached on the project. 


Topography: A configuration of a surface including its relief, elevation, and the portion of its 
natural and human-created features. 


tpd: Tons per day. 
TPH: Total petroleum hydrocarbons. 
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TSP: Total Suspended Particulates - Any firely divided material (solid or liquid) that is airborne 
wth an aerodynamic diameter smailer than a few hundred micrometers. 





TSS: Total “-. .pended Solids - As tt applies to sediments in streams. 
Turbidity: Reduced water clarity resulting from the presence of suspended matter. 
U 


Unavoidable effects: Many effects which could occur from a project can be eliminated or 
minimized by management requirements and constraints and mitigation measures. 
Effects that cannot be eliminated are identified as unavoidable. 


Underground coal mine: A subterranean excavation made for the purpose of extracting 
mineabie coal. 


USDA: United States Department of Agriculture. 

USDI: United states Department of the interior. 

USFWS: United States Fish and Wildlife Service - United States Department of the Interior. 
USGS: United States Geological Survey - United States Department of the interior 
Understory: A foliage layer lying beneath and shaded by the main canopy of a forest 


Vv 


Ww 


Watershed: the entire land area that contributes water to a particular drainage system cr 
stream. 


Water quality: The interaction between various parameters that determines the usability or 
non-usability of water for on-site and downstream uses. Major parameters that affect 
water quality include: temperature, turbidity, suspended sediment, conductivity, 
dissolved oxygen, pH, specific ions, discharge, and fecal coliform. 


Weathering: The process whereby larger particles of soils and rock are reduced to finer 
particles by wind, water, temperature changes, and pliant and bacteria action. 


Wetlands (Biviogical Wetlands): Those areas that are inundated or saturated by surface or 
groundwater at a frequency and duration sufficient to support, and that under normal 
circumstances, Go support a prevalence of vegetation typically adapted for iife in 
saturated sod conditions. Wetlands generaily include swamps, marshes, bogs, etc. 
(See jurisdictional wetlands’). 


Wiiderness: Land designated by Congress as a component of the National Wilderness 
Preservation System. 
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Wind rose: A diagram showing the relative frequency of winds blowing from different 
directions. 





x 
Y 
Z 


10-year, 24-hour event: The precipitation that is predicted to occur during a 24-hour period 
with a 10-year recurrence interval. 


25-year, 24-hour event: The precipitation that is predicted to occur during a 24-hour period 
with a 25-year recurrence interval. 


404 Permit: Section 404 of the Clean Water Act specifies that anyone wishing to place 
Gredge or fill inateriais into the Waters on the United States and adjacent jurisdictional 
wetiands shall apply to the U.S. Army Corps of Engineers for approval. A permit issued 
by the Corps of Engineers for these activities is known as a 404 permit. 
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ADT: 3-166, 3-185, 3-186, 3-188-190, 3-192, 3-196, 3-197 

Average Gaily traffic (ADT): 3-167 

Bear Creek: 1-14, 2-17, 3-48, 3-60, 3-62, 3-65, 3-66, 3-69, 3-73, 3-79, 3-80, 3-83, 3-109, 3-111. 
3-113, 3-115, 3-129-131, 3-143, 3-152 

BLM: 1-2-11, 1-13, 1-18, 1-19, 2-2-4, 2-13, 2-14, 2-20-23, 2-26, 2-28, 2-29, 3-54. 3-81, 3-82, 3- 
105, 3-112, 3-115, 3-118-120, 3-129, 3-134, 3-139. 3-141, 3-145, 3-146, 3-154, 3-180, 
3-181, 3-183, 3-184 

Bureau of Land Management (BLM): 1-2. 2-2. 

Colorado Division of Minerals and Geology (DMG): 1-6, 2-3, 3-50 

Crawford: 1-18, 3-184, 3-187, 3-201, 3-204, 3-205 

Cumulative impacts: 1-12, 1-15, 3-3, 3-9, 3-10, 3-15, 3-22, 3-26, 3-35, 3-46, 3-60, 3-122, 3-128. 
3-142, 3-150, 3-154, 3-196, 3-208 

Deertrail Ditch: 1-18, 2-8, 3-62, 3-63, 3-69, 3-73, 3-104 

Delta: 1-2, 1-3, 1-6, 1-10-14, 1-18, 2-6, 2-12, 2-13, 3-7, 3-9, 3-21, 3-23, 5-25, 3-28, 3-45, 3-116, 
3-121, 3-122, 3-156, 3-159, 3-184-188, 3-195, 3-196, 3-199-208, 3-210-212, 3-214 

DMG: 1-6-6, 1-11, 1-15-17, 2-3, 2-4, 2-6 2-7, 2-11, 2-14, 2-21-24, 2-26, 2-28, 3-49, 3-54, 3.59 
3-81, 3-82, 3-112, 3-128, 3-149, 3-181, 3-182, 3-184 

Elk Creek: 1-2-6, 1-9, 1-12, 1-14, 1-16-19, 2-2-4, 2-6, 2-9, 2-11-13, 2-16-22, 2-30, 3-9, 3-17, 3- 
23, 3-25, 3-46, 3-48, 3-49, 3-51, 3-53. 3-58, 3-60-62. 3-65, 3-66, 3-69, 2-70, 3-73, 3-74, 
3-79-83, 3-85, 3-86, 3-95, 3-104-113, 3-123, 3-128, 3-129, 3-131, 3-139, 3-140, 3-143, 
3-149-151, 3-155, 3-165, 3-166, 3-183, 3-184, 3-189, 3-193, 3-196, 3-197, 3-203, 3- 
209, 3-210, 3-212-214 

EPA: 3-4, 3-5, 3-7, 3-22, 3-23, 3-43-45, 3-159, 3-203, 3-204 

Exploration: 1-2-12, 1-14, 1-15, 1-17-19, 2-2-4, 2-6, 2-13-15, 2-17-19, 2-21-26, 2-28, 3-3, 3-46, 
3-48, 3-50-53, 3-56-62, 3-65, 3-66, 3-70, 3-73, 3-74, 3-80, 3-82, 3-83, 3-85, 3-86, 3-95, 
3-105-110, 3-112, 3-113, 3-116, 3-119-123, 3-125, 3-126, 3-128, 3-129, 3-131, 3-139, 
3-140, 3-142, 3-143, 3-145, 3-146, 3-149-156, 3-158, 3-160, 3-171, 3-181-185, 3-188, 
3-190, 3-196, 3-200, 3-203 

Forest Service: 1-2-6, 1-10, 1-11, 1-13, 1-17-19, 2-2-4, 2-14, 2-20-23, 2-26, 2-28, 2-29, 3-25, 3- 
27, 3-54, 3-81, 3-62, 3-111, 3-112, 3-118-121, 3-124, 3-128, 3-129, 3-132, 3-134, 3 
138-141, 3-144, 3-146, 3-156, 3-157, 3-180, 3-181, 3-183, 3-207 

Groundwater: 2-14, 2-30, 3-79, 3-63-86, 3-95, 3-104-113, 3-123, 3-126, 3-151, 3-195 

Health and Safety. 1-13, 3-52 

Hotchkiss: 1-11, 1-13, 1-17, 1-18, 3-21, 3-24, 3-61. 3-63, 3-85, 3-86, 3-120, 3-159, 3-161-168, 
3-170, 3-172, 3-174-176, 3-178, 3-178, 3-183, 3-184, 3-186-188, 3-195, 3-199, 3-201, 
3-203-205 

Hubbard Creek: 1-14, 2-4, 2-13-15, 2-19, 2-29, 2-31, 3-48-51, 3-54, 3-55, 3-60, 3-62-64, 3-66. 
3-69. 3-70, 3-73, 3-79-83, 3-86, 3-95, 3-105, 3-106, 3-108, 3-109, 3-111-115, 3-120, 3 
122. 3-123, 3-127-133, 3-136, 3-138-140, 3-142, 3-143, 3-145, 3-146, 3-149-154 

National Environmental Policy Act (NEPA): 1-2, 2-2. 

NEPA: 1-2, 1-3, 1-6-8, 1-10, 1-11, 2-2-4, 2-6, 3-62, 3-157 

Noise: 1-12, 1-13, 2-21, 2-29, 3-3, 3-159- 168, 3-170-176, 3-178-181, 3-196, 3-199, 3-208, 3- 
212. 3-214, 3-216 
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North Fork of the Gunnison River: 1-2, 1-12, 1-14, 1-15, 1-17, 1-18, 2-9, 2-12, 2-13, 2-19, 2-20, 
3-7, 3-8, 3-23, 3-24, 3-35, 3-44-46, 3-48, 3-52, 3-53, 3-61-63, 3-65, 3-66, 3-69, 3-70, 3- 
73, 3-74, 3-79, 3-81, 3-82, 3-84, 3-85, 3-95, 3-104, 3-106, 3-108, 3-169, 3-113, 3-131, 
3-136, 3-139-141, 3-143, 3-145-147, 3-149-154, 3-182, 3-183, 3-185, 3-186, 3-188, 3- 
198, 3-207 

Office of Surface Mining: 1-2, 2-3, 

OSM: 1-2, 1-6-8, 1-11, 2-3, 2-4, 2-21, 2-23, 2-26, 2-28, 3-112, 3-128, 3-149 

Paonia: 1-13, 1-15, 1-17, 1-18, 2-6, 2-7, 3-4, 3-5, 3-7, 3-8, 3-21, 3-24, 3-25, 3-45, 3-46, 3-51, 3- 
52, 3-55, 3-62, 3-84, 3-143, 3-159, 3-161-168, 3-172, 3-174-176, 3-179, 3-183, 3-184, 
3-186-188, 3-190, 3-191, 3-193-196, 3-199, 3-201, 3-204-206 

Railroad: 1-13-15, 1-18, 2-19, 2-20, 2-30, 3-4, 3-9, 3-23-25, 3-82, 3-141, 3-159-161, 3-174, 3- 
179, 3-181, 3-185-190, 3-193-200, 3-216 

Riparian Areas: 1-10, 1-14, 3-82, 3-107, 3-115, 3-123-129, 3-133, 3-134, 3-136, 3-138-149, 3- 
198 

Socioeconomic: 1-12, 2-24, 3-156, 3-200, 3-201, 3-205, 3-208-210, 3-212 

Somerset: 1-15-18, 2-9, 2-11, 2-12, 3-4, 3-7, 3-9, 3-23-25, 3-51-53, 3-55, 3-61, 3-62, 3-80, 3- 
104, 3-106, 3-161, 3-164-166, 3-172, 3-186-188, 3-190, 3-193, 3-195, 3-196, 3-203-205 

Springs and seeps: 1-14. 3-60, 3-83-86, 3-95, 3-105, 3-107, 3-109, 3-112, 3-216 

State Highway: i33 1-14, 1-16, 1-17, 2-6-9, 2-12, 2-15, 2-20, 2-31, 3-4, 3-15, 3-45, 3-82, 3-131, 
3-139, 3-141, 3-152, 3-161, 3-165, 3-167, 3-171, 3-172, 3-180, 3-181, 3-185-191, 3- 
193, 3-195-199 

State Highway: 50: 3-188, 3-195 

State Highway 92: 3-186, 3-188, 3-196 

Subsidence: 1-12-15, 2-4, 2-19-21, 2-29, 3-3, 3-46, 3-48-51, 3-53-55, 3-57, 3-59-61, 3-73, 3-74, 
3-79-83, 3-107-113, 3-121-123, 3-125-130, 3-139, 3-141, 3-142, 3-154, 3-158, 3-184, 3- 
185, 3-196, 3-209, 3-215, 3-216 

Surface water: 1-12, 14, 3-60-66, 3-69, 3-70, 3-73, 3-74, 3-79-83, 3-104-107, 3-109, 3-110, 3- 
113, 3-127, 3-133, 3-141, 3-142, 3-151-153, 3-195 

Terror Creek: 1-13-18, 2-3, 2-4, 2-12, 2-18, 2-19, 2-21, 2-29-31, 3-48, 3-50, 3-51, 3-53, 3-55, 3- 
60-66, 3-69, 3-70, 3-73, 3-79-83, 3-95, 3-106, 3-108, 3-109, 3-111, 3-112, 3-115, 3-120, 
3-122, 3-128-133, 3-136, 3-138, 3-142, 3-143, 3-145, 3-146, 3-149, 3-150, 3-152, 3- 
154, 3-157, 3-162, 3-183, 3-185, 3-189, 3-193, 3-210 

Terror Creek Ditch: 1-17 

Terror Creek Reservoir: 1-13, 1-14, 1-17, 2-3, 2-21, 2-29, 2-30, 3-48, 3-51, 3-53, 3-55, 3-60, 3- 
61, 3-63, 3-70, 3-79, 3-80, 3-82, 3-106, 3-115, 3-122, 3-130, 3-133, 3-138, 3-143, 3- 
145, 3-146 

Threatened and endangered species: 1-9, 3-129 

USDA Forest Service (Forest Service): 2-2, 

Vegetation: 1-12, 1-14, 2-31, 3-58, 3-59, 3-113-115, 3-119-125, 3-127, 3-128, 3-130, 3-131, 3- 
133, 3-139-141, 3-145, 3-146, 3-149, 3-215-217 

Water rights: 1-14, 2-8, 2-12, 3-60, 3-61, 3-70, 3-73, 3-74, 3-79, 3-81-83, 3-106, 3-107, 3-109, 
3-110 

Wetlands: 1-12, 1-14, 2-31, 3-115, 3-122-129, 3-133, 3-139, 3-140, 3-155, 3-199, 3-216 

Wildlife: 1-10-12, 1-14, 2-14, 2-20, 2-22, 2-24, 2-31, 3-3, 3-84, 3-107, 3-128-132, 3-135, 3-136, 
3-138-143, 3-145, 3-146, 3-150, 3-153-155, 3-184, 3-185, 3-195, 3-198, 3-199, 3- 
215-217 
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APPENDIX A 
LEASE TRACT INFORMATION 








ALTERNATIVE 5 


In August of 1997, Bowie Resources, Ltd. (Bowie) filed coal lease application COC-61209 (Iron 
Poirt Tract) requesting the Bureau of Land Management (BLM) offer federai coal for 
competitive lease. The Application was for the following lands: 


T12S, RS1W, 6” PM: 
Section 33, lots 1 to 16, inclusive, S’2 N‘4: 

- Section 34, lots 1 tc 16, inclusive, S42 N‘4: 

T13S, R91W, 6" PM 
Section 2, SW NW, NWY% SW, and E%% SW 
Section 3, lots 1 to 4, inclusive, S’% N’%, and N'% S%: 
Section 4, lots 1 to 4, inclusive, Siz N'%, and S\% 
Section 5, Sve SE%, and SE% SW 
Section 8, NE; 
Section 9, NW, and N'% SW": 
Section 11, NEY% NW. 


Containing approximately 3,403.27 acres+, with an estimated 24 million tons of recoverable 
coal or 7,050 tons per acre. The coai resource within the Iron Point Tract is limited to coal 


recoverabie by underground mining methods. 


in December of 1997, Oxbow Mining Inc. filed coal lease application COC-61357 (Elk Creek 
Tract), requesting the BLM offer for competitive lease federai coal in the lands described as: 


T12S, RSOW, 6” PM: 
Section 31, lots 1 to 14, inclusive, and NE: 
Section 32, lots 3 to 6, inclusive, lots 11 to 14, inclusive, and NW. 
T12S, R91W, 6” PM: 
Section 35, lots 1, 2, and 4 to 8, inclusive, 13 to 16, inclusive, lots 21, 22, and 
that part of HES No. 134 lying in the NE%; . 
Section 36, lots 1 to 17, inclusive, NE%, Ee NW, SW’ NW, and that part of 
HES No. 134 lying in lot 1. 
T13S, RSOW, 6” PM: 
Section 5, lots 7 to 10, inclusive; 
Section 6, lots 8 to 17, inclusive. 
T13S, R91W, 6” PM: 
Section 1, lots 1 to 4, inclusive, Sve NW and SW: 
Section 2, lot 1, and S'4 NE%: 
Section 12, Sv NE%, and NW. 


Containing approximately 3,862.81 acres, with approximately 21 million tons of recoverable 
coal or 5,436 tons per acre. The coal resource to be offered for lease is limited to coal 
recoverable by underground mining methods. 
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In May of 1996, Bowie filed a coal exploration license application (COC-61945), with the BLM. 
The Iron Point Exploration License contains unleased coal deposits owned by the United States 
of America in the following described lands in Delta County, Colorado. 


T12S, RSIW, 6" PM: 

Section 14, lots 7, 8, Sz S*%%, NE% SW, NW% SEV: 

Section 22, Sv: 

Section 23, lots 1 to 7, inclusive, W'4, and that part of HES No. 133 lying in the 
S% SE“: 

Section 26, lots 1 to 5, inclusive, W'A, N1/2SE'%, and that part of HES No. 133 
lying in the NE‘; 

Section 27, all; 

Section 28, S'4: 

Section 29, SEV; 

Section 32, iots 1, 2, 7 to 10, inclusive, lots 15, 16, and NE% 

Section 33, lots 1 to 16, inclusive, and N'4: 

Section 34, lots 1 to 16, inclusive, and N‘%: 

Section 35, lots 3, and 7 to 22, inclusive, NE NW, W'% NW’, that part of 
HES No. 134 and that part of lots 4 to 6, inclusive, lying in the Siz S% 
NEV. 


Containing approximately 6,053.00 acres:. 
These applications encompass federal coal on BLM and Gunnison National Forest lands. 
Additions and/or deletions to the delineated tracts may be considered as alternatives to 


Alternative B. Alternatives would be developed and analyzed based on issues and 
management needs. 


ALTERNATIVE C 
Add to the Iron Point Tract the following description: 


T13S, RS1W, 6" PM 
Section 5, lots 11, 12, SW% NE%, SEY NW, NEY SW'A, N'% SEY containing 
approximately 240 acres. It is estimated that there are 11,750 tons of 
recoverable coal per acre (42.8 million tons). 


Add to the Elk Creek Tract the following description: 
T12S, R91W, 6” PM: 


Section 35, lots 3, 9 to 12, inclusive, lots 17 to 20, inclusive, N'’2 NW, and 
SW NW. 


Containing approximately 433.78 acres. It is estimated that there are 5,375 tons of recoverable 
coal per acre (23.1 million tons). 


ALTERNATIVE D 


The acreage for both the iron Point and Elk Creek Tracts remains the same as Alternative C. It 
is estimated that there are 11,225 tons of recoverable coal per acre (40.9 million tons) on the 
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iron Point Tract and 5,375 tons of recoverable coal per acre (23.1 million tons) on the Elk Creek 
Tract. 








SURFACE OWNERSHIP 


The surface ownership of the lands is showin on Figure 2, Surface Ownership Map. All the 
acreage described above contains federally managed mir -als. Approximately 1,714 acres are 
privately owned surface, 6,842 acres are managed by the Forest Service, and 3,090 acres are 
managed by the BLM. 
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APPENDIX B 
AGENCY JURISDICTIONS 


(PERMITS AND APPROVALS) 


A number of federal, state, and local permits and approvals are or could be required for the 
exploration and mining of the Iron Point and Elk Creek Tracts. See Table 8-1, List of Permits 
and Approvais. Many of the listed permits are required at the mine permit stage not the leasing 
Stage. They are included here to give the reader a more complete picture of the coal permitting 
process. 


Preparation of an Environmental impact Statement (EIS) and the actual permitting processes 
are related but distinctively separate. An EIS is designed to explore alternatives and discuss 
environmental impacts. The permitting or approval processes give individual government 
decision makers the authority to grant, conditionally grant, or deny individual permit 
applications. Permits may be granted with requirements and conditions to eliminate and/or 
mitigate specific adverse impacts pursuant to their individual regulations and guidelines. 


1.0 BUREAU OF LAND MANAGEMENT 


For the North Fork Coal EIS, the BLM is serving as a joint lead agency in the EIS process with 
the Forest Service. The BLM will follow a specific procedure that began with scoping and data 
collection which will result in the assessment and analysis of alternatives. The results of the 
environmental analyses are documented in the EIS and will form the basis for the Colorado 
State Director of the BLM in making a decision on leasing and exploration. 


The: BLM responsibilities include the following: 


+ Competitive coal leasing; 
>» Resource recovery and protection plans; and, 
>» Special use permits. 


1.1 Competitive Coal Leasing 


In response to the competitive coal lease applications, or \BAs, submitted by Bowie for the iron 
Point Tract (COC-61209) and by Oxbow for the Elk Creek Tract (COC-61385), the BLM will 
process these coal lease applications in accordance with the regulations found at 43 CFR 3420. 
In conjunction with the Forest Service, the BLM will prepare an EIS to analyze potential impacts 
of the proposed leasing and reasonably foreseeable mining actions, as weil as develop 
mitigating measures to be included as lease stipulations in the event a competitive sale is held. 


The BLM will conduct a public hearing before a competitive sale is held to aliow public comment 
on the effects of mining on the proposed iease. The BLM must also evaluate lease proposals 
with respect to coal unsuitability criteria developed by the Department of the Interior. This 
evaluation has been completed in conjunction with the BLM-Uncompahgre Basin Resource 
Management Pian (1989) and the Forest Service Land and Resource Management Pian for the 
Grand Mesa, Uncompahgre and Gunnison Nationa! Forests, as amended (September 1991). 
The criteria has also been reviewed for implications with the other alternatives in this analysis. 
In addition, data adequacy standards were reviewed and determined to be adequate. 
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Environmental Protection Agency + Spd Prevention Comtral and Courtermeasure (SPCC) Plan 
+ Peview of Section 404 Pernt 
+ Notificatton of Hazardous Waste Activity 

U.S. Fish and Wikdilfe Service > Threatened and Endangered Speces Consaultation 





Treasury Oepartmert (Department of Aicohoi. Tobacco. and 
Frearms) 















































Mine Safety and +eafth Aomeustranor + Mine identification Number 

» Legal identity Report 

» Miner Training Pian Approvai 

> Ventilation Plan Approval 

+ Ground Control Plan 
State of Colorado 
Cotorado Cepartment of Minerais and Geology > Exptoration Perm 

* Mining and Rectamnation Permit 
Cotorado Ar Pollution Contro! Division + Permit to Construct 

+ Permit to Operate 
Ce grade Water Quatity Control Division > Storm Water Discharge Perma 

+ Nabonai Pollutant Discharge Elimination System (NPDES) 
“otorado State Enginee + Water Rights 

+» Water Wel Permits 

+» Dam Safety Permits 
Cotorade State Historic v on Office + Histonc and Archmeciogical Review 
Cotorade Oepartnent so0rtanion + Highway Access 
Local Governmernt 

. Buliding Perma 
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Following the completion of the EIS, the Montrose District Office of the BLM will forward the 
competitive lease application, the North Fork Coal EIS, a Maximum Economic Recovery report 
(MER), a proposed Record of Decision, proposed lease terms and conditions, and preliminary 
recommendations for each lease tract to the Colorado State Director of the BL in Denver. 
The Colorado State Director will make a determination on leasing action, the proposed lease 
prepare newspaper and Federa! Register notices of the sale and pos* such notices of the 
proposed sales in the Public Room at the state office of the BLM. A sales pane! consisting of 
the Deputy State Director for Mineral Resources, a BLM mining engineer, a BLM geologist. and 
@ BLM mineral economist will then be designated as the group that will analyze prospective 
bidders and make recommendations regarding bids received at the proposed lease sale. 


12 Exploration License 


An exploration license is processed in much the same way as 4 lease application. The BLM will 
process Bowie's iron Point Exploration License application, COC-61945 in accordance with the 
regulations in 43 CFR 3400. In conjunction with the Forest Service, the BLM will use this EIS to 
analyze potential impacts and develop mitigating measures to be included as stipulations in the 
event a license is issued. 





Following the completion of the EIS, the Uncompahgre Field Office of the BLM will forward 
preliminary recommendations and any proposed terms and conditions to the Colorado State 
Director in Denver. The Colorado State Director will then make a determination, consistent with 
the Forest Service's recommendations under the consent provisions (see Section 2.0, Forest 
Service), on the issuance of the exploration license. 


1.3 Resource Recovery and Protection Plans (R2P2) 


if a lease is issued, prior to any lease development, the lessee or operator must file a Resource 
Recovery and Protection Pian (R2P2) with the BLM to comply with 43 CFR 3482. This pian 
contains detailed information regarding the coal seams within the lease boundaries and 
requires the lessee and/or the operator to submit detailed mining plans regarding the coal to be 
mined. it is the responsibility of the BLM to ensure that the coal resources within the lease will 
be appropriately mined such that maximum coal recovery can be achieved. The purpose of the 
R2P2 is to ensure that the federal government receives the maximum royalties from the 
resource within the lease boundaries, and that the recovery cf the coal resource is 
accomplished so as to minimize the loss of any coal resource for future extraction. 


14 Special Use Permits 

On public lands administered by the BLM, the agency has review and approval authority for any 
project related right-of-ways such as access roads. The BLM will be responsible for issuing 
special use permits for these type of activities. 

20 FOREST SERVICE JURISDICTION 


For the North Fork Coal EIS, the Forest Service is serving as a joint lead agency in the EiS 
process with the BLM. With this responsibility, the Forest Service will work with the BLM 
throughout the EIS process. 
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The Forest Service was granted consent authority with regard to the issuance of coal leases 
and licenses with the passage of the Federal Coai Leasing Amendment Act of 1976. Under this 
act, @ coal lease or license may not be issued without consent of the surface managing agency, 
(.e., the Forest Service in the case of the Iron Point and Elk Creek Coal Lease Tracts), and not 
without including conditions (stipulations) upon which consent is given. Under 43 CFR 3420 <- 
2(a) @ is stated: 








The Secretary c’ the interior, for any proposed lease tract containing lands the 
surface of which is under the jurisdiction of any agency other than the 
department (of the interior), shall request that that agency: (1) consent, ff it has 
not already Gone so, to the issuance of the lease (<3 CFR 3400.3-1), and (2) if it 
consents, prescribe the terms and conditions the Secretary will impose in any 
lease which the head of the agency requires for the use and protection of non- 
rmuneral interests in those iands. 


Under the Forest Service Manual Chapter 2820, R2 supplement No. 2800-94-1. 2822. 04(c), the 
Regional Forester of the Rocky Mountain Region has delegated the authority to sign all decision 
dGocurnents for mineral leases (consent to leases) to the Forest Supervisor. in the case of the 
North Fork Coal ElS, the Forest Supervisor of the Grand Mesa, Uncompatgre, and Gunnison 
National Forests will be the responsibie official for any decisions regarding the Iron Point Coal 
Lease Tract, the Elk Creek Coal Lease Tract, and the exploration license area within and 
surrounding the iron Point Tract. 


Regarding any specific ground disturbing activities on forest lands, the Forest Service is 
responsible for the oversight of such activities, and the agency may require a reclamation 


performance security (i.e., reclamation bond), prior to allowing any ground disturbing activities 
on forest lands. 


Similar to the BLM, on any public lands administered by the Forest Service, the agency has 
review and approval euthority for any project related right-of-ways, access roads. dam or dike 
construction, etc. in these instances, the Forest Service would require a Special Use Permit 
from the lessee or the operator on Forest Service administered lands. 


3.0 OFFICE OF SURFACE MINING JURISDICTIONS 


The OSM is a cooperating agency with the BLM and the Forest Service on the North Fork Coal 
EIS. As such, OSM has provided input into the North Fork Coal EIS process. 


The Surface Mining Control and Reciarnation Act (SMCRA), gives OSM primary responsibility 
to administer programs that regulate surface coal mining operations on federal lands and the 
surface effects of underground coal mining operations on federal lands. 


Pursuant to Section 503 of SMCRA, the Colorado DMG developed, and the Secretary of the 
Department of the interior approved, a permanent prograrn authorizing the Colorado DMG to 
reguiate surface coal mining operations and surface effects of underground coal muning on non- 
federal lands within the state of Colorado. in September of 1962, pursuant to Section 523/c) of 
SMCRA, the Colorado DMG entered into a cooperative agreement with the Secretary of the 
Department of the interior authorizing the Colorado DMG to regulate surtace coal mining 
operations and the surface effects of underground mining on federal lands withun the state of 
Colorado. 
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Pursvart to that cooperative agreement, federal coal lease holders in Colorado must submit 
perm applications to both the OSM and the Colorado DMG for proposed mining and 
reclamation operations on lands in the state of Colorado. The Colorado DMG will review the 
perm application packages to ensure that the permit application complies with thew permitting 
requrements and that the coal mining operation will meet the approved permanent requiatory 
program's performance standards. If the permit application package complies with the 
applicable reguiations and performance standards, the Colorado DMG will issue the lessee or 
operator a permit to conduct coal mining and reciarnation operations on the subject lease. 











The public has the opportunity to provide comments to the Colorado DMG and reques* an 
informal conference or a public hearing on each permit application package. These 
opportunities for comment are published as legal notices in a local newspaper of general 
circulation. 


application package to ensure that @ complies with the terms of the coal lease. the requirements 
of the Mineral Leasing Act of 1920 (MILA"), the National Environmental Policy Act of 1969 
(CNEPA"). and other federal laws and their attendant regulations. 


The OSM will recommend approval, approval with conditions, or disapproval of any MLA mining 
and reciamnation pian involving federal coal to the Assistant Secretary of the Department of the 

interior - Lands and Minerals Management. Before the mining pian can be approved, the BLM. 
Forest Service and a surface-managing agency, if other than the BLM or Forest Service. must 

concur with tfws recommendation. 


The Colorado DMG enforces the performance standards and permit requirements during the 
operation of the mine and have primary authority in environmental emergencies. The OSM 
retains Oversight responsibility for this enforcement. The BLM has authority in those 
emercency situations where the Colorado DMG or OSM inspectors can not act before 
onvironmental harm or Gamage occurs. 


The information and data submitted in the coal lease applications by Bowie and Oxbow do not 
constitute a formal underground mining permit application package to either the OSM or the 
Colorado OMG. This coal lease application information has been used solely to develop an 
impact analysis in the EIS. its use is intended to illustrate one possible pian for developing 
federal coal reserves on the lease tracts and does not imply that either Bowie or Oxbow would 
be given any preference in the event that lease sales are held. in addition, such information 
Goes not imply that the perm application package developed from these prelirninary plans 
would comply with the regulations or be approved by the Colorado DMG if a lease sale were 
held and Bowie or Oxbow obtained the respective lease tracts for which they are applying. Any 
plan which is ultimately submitted mus* comply with the regulations of the Colorado DMG and 
the OSM before such plan can be approved. 


4.0 MINERALS MANAGEMENT SERVICE 


The Minerals Management Service has no permitting responsibilities associated with coal 
mining. However, this organization is an important government agency with fs primary function 
focused #1 collecting royalties from the mining of coal on federal lands. The Mineral 
Managwnen Service reguiarty works with the BLM regarding mining on federal coal lease 
trac’ and reviews mine maps and other documentatiun in order to assess the coal tonnages 
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extracted from the federal coal lease. In addition, the Mineral Management Service will review 
coal sales records of the lessee or operator to ensure that the federal government receives the 
appropriate royalty amount from the extracted federal coal. For surface mines, the royalty for 
federal coal is 12.5% of the sales price of the coal at the mine site; for underground coal mining 
operations the royalty is 8% of the sales price at the mine site. 





5.0 U.S. ARMY CORPS OF ENGINEERS 


The Corps of Engineers is responsible for issuing permits under Section 404 of the Clean Water 
Act which requires permits for the “discharge of dredged or fill material into navigable waters.” 
Guidelines promulgated by the Environmental Protection Agency (EPA) under Section 
404(b)(1) generally prohibit the discharge of dredged or fill materials into “Waters of the United 
States” unless it can be shown that the discharge is the least environmentally damaging 
practicable alternative to achieve the basic purpose of the proposed project. 


The term “Waters of the United States” is broadly defined as waters that are or could be used in 
interstate or foreign commerce. in addition to territorial seas and interstate waters, this includes 
other waters such as lakes, mud flats, sloughs, and wetlands which are or could be used in 
interstate or foreign commerce. To the degree that they impact “Waters of the United States,” 
various activities associated with mining operations, such as road or bridge construction, mine 
portal site development and construction, construction of water storage dams, etc., may require 
a Section 404 Permit. 


The Corps of Engineers must comply with Executive Orders 11990 and 11998 with respect to 
impacts to the nations wetlands and/or floodplains. The “no net loss” wetlands policy is outlined 
in an agreement between Corps of Engineers and the EPA. The policy goal of the no net loss 
to wetland acreage or function is implemented primarily through permit review. 


In reviewing Section 404 permit applications, the Corps of Engineers must evaluate whether the 
benefits from the project outweigh the predicted environmental impacts. This is called a “public 
interest review.” Factors considered during the public interest review include the following: 


» Basic project purpose and need; 

» Water dependency; 

+ Availability of practicable alternatives, taking into consideration cost, logistics, and 
technology; and, 

» Environmental impacts. 


The Corps of Engineers evaluates whether the proposal is the least environmentally damaging 
practicable alternative. It may be necessary for the applicant to include mitigation measures 
that will reduce impacts to the aquatic environment to an acceptable level. These measures 
may include avoiding fills to “Waters of the United States”, reducing the area of fill, creating or 
restoring aquatic environments, and/or enhancing the value of an existing aquatic are2. 


6.0 ENVIRONMENTAL PROTECTION AGENCY 


NEPA documents, such as the draft EIS, the final EIS, and Records of Decision completed by 
the BLM and Forest Service for the lease tracts regarding the North Fork Coal EIS, will be filed 
with the EPA. 
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In addition to its NEPA oversight responsibilities, the EPA has responsibilities involved with the 
following: 


» Clean Water Act; and 
>» Clean Air Act. 





6.1 Clean Water Act 


The Clean Water Act has established the following surface water programs which may concern 
mining operations of either Bowie or Oxbow in the Iron Point and Elk Creek Coal Lease Tracts: 


» The NPDES permit program requiating the point source and storm water discharge 
of pollutants; 


» The Section 404 permit program regulating the discharge of dredged or fill material; 
and, 


» The Section 311 program requiating spills of oil and hazardous substances. 


EPA established the National Pollutant Discharge Elimination System (NPDES) program for 
regulating surface water quality. This program was principally established by the Federal Water 
Pollution Control Act Amendments of 1972 and supplement amendments and re-authorization. 
In its amended and re-authorized form, this statute as a whole is now generally referred to as 
the Clean Water Act. 


The NPDES permit program is established by Section 402 of the Clean Water Act. The 
Colorado Department of Public Health and Environment is the permitting authority in the state 
of Colorado for the issuance of NPDES permits pursuant to Section 402 of the Clean Water Act. 


Section 404 of the Clean Water Act authorizes the Corps of Engineers to issue permits “for the 
discharge of dredged or fill materials into navigable waters.” These permits are addressed 
under 14.5, U.S. Army Corps of Engineers Responsibilities, which immediately proceeds this 
discussion. The EPA is responsible for reviewing the consistency of any proposed 404 action 
with Section 404(b)(1) guidelines. 


Section 311 of the Clean Water Act establishes requirements relating to discharges or spills of 
oil or hazardous substances. Discharges or spills of oil in “harrnful quantities” are prohibited. 
The EPA has established a requirement for the preparation of a Spill Prevention Control and 
Countermeasure (SPCC) pian by facilities that handle subsiantiai quantities of oil 


6.2 Clean Air Act 


In addition to water quality oversight, the EPA also maintains control over the air resources of 
an area as outlined in the Clean Air Act. The Ciean Air Act's most basic goals are to protect 
public health and welfare. The EPA can comment on, but is not responsible for, a new source 
(air quality) construction permit issued by the Colorado Department of Public Health and 
Environment. 
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7.0 U.S. FISH AND WILDLIFE SERVICE 





The U.S. Fish and Wiidiife Service administers the Endangered Species Act, as re-enacted in 
1982, and the Bald Eagle Protection Act of 1940, as amended. On the North Fork Coal EIS. 
the BLM and Forest Service consulted with the U.S. Fish and Wildlife Service regarding any 
federally listed threatened or endangered species that might be impacted by proposed 
operations. This is known as the Section 7 Consultation. A biological assessment (BA) has 
been prepared by the BLM and Forest Service for any federally listed threatened or endangered 
species, and this document has been submitted to the U.S. Fish and Wildlife Service. If 
adverse impacts to threatened or endangered species are projected, specific design measures 
to protect the affected species may need to be developed. 


8.0 U.S. MINE SAFETY AND HEALTH ADMINISTRATION 


The health and safety aspects of Bowie and Oxbow operations are regulated by federal health 
and safety standards for mining operations. MSHA makes comprehensive routine inspections 
of the underground coai mining operations and are involved in educationa! and safety training 
programs for company personnel. Underground coal mining operators are also responsible for 
providing MSHA with reports of accidents, injuries, occupational diseases and related data. 
Specific programs for the education and training of all underground coal mining employees are 
also a part of the health and safety regulations of MSHA. MSHA also reviews and approves 
ventilation plans and ground control plans for underground coal mines. 


9.0 TREASURY DEPARTMENT (DEPARTMENT OF ALCOHOL, 
TOBACCO AND FIREARMS) 


intrerstate transportation of explosives is regulated by the Department of Aicohol, Tobacco and 
Firearms. Underground coal mining operators or their explosives suppliers will need to obtain a 
license for transport of such explosives to the site. In addition, an explosive user permit will 
also be required by this agency. 


10.0 ADVISORY COUNCIL ON HISTORIC PRESERVATION 


A copy of both the Draft EIS and Final EIS documents must be filed with the Advisory Council 
on Historic Preservation. This agency works in an advisory role to assist the BLM and Forest 
Service with compliance with the National Historic Preservation Act and the American Indian 
Religious Freedom Act. in addition, the Colorado State Historic Preservation Office will give 
concurrence with any agency determined cultural impacts. The Advisory Council on Historic 
Preservation would be available to serve in an advisory role if requested by the Colorado 
agency. The Advisory Council on Historic Preservation may also review state program 
activities and determine relative compliance to the previously mentioned National Historic 
Preservation Act. 


11.0 COLORADO DEPARTMENT OF MINERALS AND GEOLOGY 


Under the Colorado Surface Coal Mining Reciamation Act (34-33-101 et. seq., CRS 1973, as 
amended) and the regulations of the Coal Mined Land Reciarmnation Board for coal mining 
(1980, amended), the Colorado OMG requires 2 permit to regulate surface coai mining activities 
and the surface effects of underground coal mining. The purpose of this permitting program is 
to ensure the disturbed areas are reclaimed and environmental protection is ensured for coal 
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mining activities within the state of Colorado. Performance security for reclamation activities is 
required before this permit is granted. 





The Colorado DMG requires engineering information for coal mining operations including 
topographic maps, sequence of mining, coal waste disposal sites, borrow sites, construction 
methods, equipment to be used, plans for mitigation of runoff and erosion, sediment control 
measures, and the proposed methods and schedule of reclamation. Environmenial information 
and revegetation plans and methods to protect ground and surface water quaiity. 


in addition, ihe Colorado DMG has permitting requiremerits for coal exploration activities. Such 
permitting activities require a description of the planned exploration, the methods and schedule 
for reclamation and environmental protection measures to be employed during exploration. 


12.06 COLORADO DEPARTMENT OF PUBLIC HEALTH AND 
ENVIRONMENT AIR POLLUTION CONTROL DIVISION 


The Colorado Department of Public Health and Environment - Air Pollution Controi Division has 
review and approval authority over new source construction or additions or modifications to 
existing sources for releasing Contaminants into the air. The Air Pollution Control Division has 
regulatory responsibility for the following permits which may affect mining operations: 


> Permit to Construct; 
>» Permit to Operate; and, 
» Prevention of Significant Deterioration. 


12.1 Permit to Construct 


This permit requires the applicant to submit an emissions inventory listing sources and amounts 
of air pollution released, an analysis of best available contro! technology (BACT), and a 
demonstration that ambient air quality standards, including levels for toxic air pollutants will not 
be exceeded. The statutory authority for new source construction approval is the Colorado 
Clean Air Act and subsequerit regulations. 


12.2 Permit to Operate 


The Colorado Air Pollution Control Division has a comprehensive air operating permit program 
which is consistent with the requirements of Title V of the Federal Clean Air Act. Facilities will 
be required to obtain operating permits within six months of the ssuance of initiation of 
construction activities. 


12.3. Prevention of Significant Deterioration (PSD) 


The basic objective of the prevention of significant deterioration (PSD) air quality program is to 
prevent substantial degradation of air quality in areas that are in cornpliance with national 
ambient air quality standards, while maintaining a margin for future growth. As part of the new 
source review, PSD applicability is determined. 


Criteria trat trigger the requirements for a PSD permit vary depending on the type of facility. In 
the case of mining, a PSD permit is not required for operations that emit less than 250 tons per 
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year of any pollutant requiated under the Federal Ciean Air Act. Pollutants can include both 
particulate (dust) and gaseous SO2, CO2, NOx and HC emissions. 





Specific information on PSD requirements can be found in 40 CFR 52.221 as adopted. Ifa 
PSD permit is required, one year of site-specific ambient air quality data collected by the 
applicant is typically needed. 


13.0 COLORADO DEPARTMENT OF PUBLIC HEALTH AND 
ENVIRONMENT - WATER QUALITY CONTROL DIVISION 


Under authority delegated by the EPA, the Colorado Department of Public Health and 
Environment - Water Quality Controi Division regulates the discharge of pollutants into 
Colorado's surface waters through the NPDES permit (see Section 14.6.1, Clean Water Act, of 
this document). 


An application for an individual NPDES permit requires information on water supply volumes, 
water utilization, waste water flow characteristics and disposal methods, planned 
production, and other related information. Depending on the type of materials to be mined, the 
EPA regulations may specify effiuent limitations for inclusion in an NPDES permit for the 
discharge of waste waters and storm water. Mines for which EPA has not promulgated storm 
water effiuent limits are required to obtain coverage under a general storm water permit issued 
by the Colorado Water Quality Control Division. Processing time for an individual NPDES 
permit ranges from about 180 days to 1 year, but varies upon project complexity. A public 
hearing on a proposed NPDES permit may be required. 


14.0 COLORADO STATE ENGINEER'S OFFICE 


The Colorado State Engineer has oversight responsibility for the following permits: 


*» Dam Safety Permit; and, 
» Permit to Appropriate Pubiic Waters. 


14.1 Dam Safety Permit 


The Colorado State Engineer requires approval for any person or entity intending to construct, 
modify, or repair any dam or control works for a dam or dike that will store water to a depth of 
10 or more feet at its deepest point or a dam or dike that will contain 10 or more acre-feet of 
water. Reservoir applications require information on the use and capacity of the reservoir and a 
legal description of the location of the structure. 


Before beginning any construction, plans and specifications must be prepared by a properly 
qualified Colorado state certified professional engineer (carrying the engineer's signature and 
seal) and submitted for approval to the Colorado State Engineer. Plan approval is required 
before beginning construction. 


The Colorado State Engineer's office is aiso required to periodically inspect the construction 
and operation of any dams in order to secure safety to life and property. 
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14.2 Permit to Appropriate Public Waters 


Authority to use pubiic water is granted through issuance of a permit to appropriate public 
waters from the Colorado State Engineer's office. 


A permit is required prior to the development of any diversion of surface water arid/or 
withdrawal of groundwater. 


A public notice is required prior to obtaining a permit to appropriate public waters. A 30 day 
comment period is provided after public notice. The Colorado State Engineer evaluates the 
application and any objections which were filed in response to the public notice with particular 
attention to the following questions: 


» is water available to satisfy the applicants needs? 

» Would the appropriation of water impair the senior rights or injure the instream 
values of the water source? 

>» Does the appiicant propose a beneficial use of water? 

» Would the appropriation be detrimental to the public interest? 


Permits may be issued which may authorize water use for a limited period of time (a temporary 
permit). in addition, changes to existing water rights must be reviewed and approved (i.e., point 
of withdrawal, changes in use, eic.). 


Any permit issued must be specific as to the foliowing: 


Water quantities to be appropriated, instantaneous and annual; 
The period of use; 

The point from which the water may be obtained; 

The purpose for which the water may be used; and, 

The place of use. 


Provisions and limitations specific to the proposed water use and a development schedule for 
completing the project are normally associated with the permit. A permit only authorizes 
development of a project and does not represent the extent of a final water right. To the extent 
that water is beneficially used within the limitations of a “regular” permit, a certificate of a water 
right may be issued documenting a perfected water right. The processing time of a water right 
varies but can take up to 18 months. Public notice is required for water right applications. 


15.0 COLORADO STATE HISTORIC PRESERVATION OFFICE 


The Colorado State Historic Preservation Office must be contacted prior to the start of a project 
to determine if historic and archaeological sites will be affected. The status of any sites or 
structures listed in or eligible for National Register of Historic Places or local landmark 
designation will need to be determined. Plans for protection or mitigation measures may be a 
condition of concurrence with agency determined cultural impacts. 






The Colorado State Historic Preservation Office also must be consulted when projects are 
subject to review under Section 106 of the National Historic Preservation Act of 1966. This act 
requires that all federal agencies take into account the effect of their actions on historic 
properties. The Colorado State Historic Preservation Office should be consulted to determine if 
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the site has been surveyed, if there are identified historic resources on site, and if the property 
is listed or eligible for listing on the National Register of Historic Places. If the project will 
adversely affect property that meets the National Historic Register criteria, the Colorado State 
Historic Preservation Office will recommend ways to avoid or mitigate that adverse affect. 





16.0 COLORADO DEPARTMENT OF TRANSPORTATION 


The Colorado Department of Transportation is responsible for compliance with Colorado state 
requirements for road design and construction. This agency's responsibilities in the case of the 
North Fork Coal EIS will probably be limited to review and approval of applications for any 
upgraded road access permits. The Colorado Department of Transportation also monitors 
traffic loads on highways to ensure that proper maintenance is completed and that any future 
highway expansions to handle traffic are budgeted. 


17.0 COLORADO DEPARTMENT OF LOCAL AFFAIRS 


The Colorado Departrnent of Local Affairs does not have any regulatory authority; however, this 
group is responsible for distribution of energy impact tax funds and revenues received as part of 
the reimbursement of federai royalties from coal rnining to the states. Responsibilities of this 
agency are to review the needs of energy impacted counties within the state and distribute 
funds for various projects that alleviate the economic impacts of such development. The 
Colorado Department of Local Affairs considers applications for funding from counties and 
communities. 


18.0 DELTA COUNTY 
Delta County has no zoning requirements. 


Delta County does require permits to construct permanent buildings. The applications for 
building permits require detailed plans for structures including electrical plans, plumbing plans, 
floor layout, sewage facilities, location of wells (if applicable), drainage plans, size and shape of 
the buildings, access, size and shape of the foundation walls, beams, air vents, window access, 
and heating and cooling mechanicai aspects. Permits are issued upon approval of the plans. 
The county may inspect the buildings during construction. 


19.0 GUNNISON COUNTY 


Gunnison County has zoning requirements which are overseen by the Gunnison County 
Planning Department Special Use permits for activities in the county must be obtained pricr to 
construction. 


Gunnison County also has building permit requirements similar to Delta County. 
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APPENDIX C 
UNSUITABILITY ANALYSIS REPORT 
IRON POINT COAL LEAST TRACT 


(COC-61208) 


NOTE: See Figure C/D-1, Coa! Unsuitability Criteria Locations. This figure is included with the 
second volume of the EIS. 


DESCRIPTION OF THE FEDERAL LANDS INVOLVED 


This unsuitability analysis has been prepared for the iron Point Tract, a 3,404.28 acre tract of 
federal coal lands described as: 


T12S, R91W, 6” Principal Meridian, 


Section 33, Lots 1 to 16, inclusive, and S‘\4N‘%; 776.00 acres 
Section 34, Lots 1 to 16, inclusive, and S\4N'%; 782.20 acres 
T13S, RS1W, 6” Principal Meridian, 

Section 2, SWYUANWY%, NWYSWs, EYSW: 160.00 acres 
Section 3, Lots 1 to 4, inclusive, SVN'% and N'\4S%: 483.04 acres 
Section 4, Lots 1 to 4, inclusive, SV4N\% and S%; 643.04 acres 
Section 5, S“SE., SEVSSW:; 120.00 acres 
Section 8, NEV; 160.00 acres 
Section 9, NW%, NYSW; 240.00 acres 
Section 11, NEVANW: 120.00 acres 


This tract was identified as a result of a coal lease application submitted by Bowie Resources, 
Lid. (Bowie) in August 1977. The tract lies approximately 4 miles east of the town of Somerset 
in Delta County, Colorado. Approximately 2,801 acres are federal surface and federal minerais. 
The USDA Forest Service (Forest Service) manages the surface of 1,558 acres and the Bureau 
of Land Management (BLM) manages 1,243 acres. The remainder of the surface (602 acres) 
is owned by Bowie and William G. Hughes, Pat A. Hughes and Brian C. Hughes; the mineral 
estate is federally owned. The tract lies adjacent to two existing producing coal mines. 


As a first step in this analysis, the preliminary mining plan submitted by the applicant was 
examined in order to identify areas in which the proposed underground mining operation would 
produce surface effects. All of the areas on which surface facilities associated with the 


proposed operation were to be located and all the areas identified as likely to be affected by 
subsidence were delineated as having surface effects. 


The unsuitability criteria were then applied individually to the areas identified as having surface 
effects. Each criterion was applied ind'vidually and maps were developed showing the 
applicability of the criterion. Then after ail criteria had been applied, the exceptions of each 
criterion found to be applicable were then examined to determine if the exceptions were also 
applicable 


Finally, after the process had been completed, a summary, stating the conclusions of the report 
was written. 
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In compiling this analysis and report, the unsuitability criteria published in 43 CFR 3461 were 
used. The unsuitability criteria were applied individually to the area being considered. 
Exceptions to certain criteria allow areas to be considered further even though they have been 
determined to be unsuitable. These exceptions to the criteria are noted where applied. 


ANALYSIS OF THE UNSUITABILITY CRITERIA 





Exemptions to the criteria are not described as no exemptions were determined to apply. 
Exceptions *o the criteria are described only if they apply. 


Criterion 1 


All federal lancis included in the following land systems or categories shall be considered 
unsuitable: National Park System, National Wildlife Refuge System, Nationa! System of Trails, 
Recreation Areas, lands acquired with money derived from the Land and Water Conservation 
Fund, National Forests, and federal lands in incorporated cities, towns, and villages. 


Exceptions. (I) A lease may be issued within the boundaries of any Nationa! Forest if the 
Secretary finds no significant recreational, timber, economic or other values which may be 
incompatible with the lease; and (A) surface operations and impacts are incident to an 
underground coal mine, or (B) where the Secretary of Agriculture determines, with respect to 
lands which do not have significant forest cover within those National Forests west of the 
Aeridian, that surface mining may be in compliance with the Multiple-Use Sustained- Yield Aci 
of 196, the Federal Coal Leasing Amendments Act of 1976 and the Surface Mining Control 
and Reclamation Act of 1977. 


Analysis 






The lands within Sections 33 and 34 T13S, R91W, 6" PM were prociaimed National Forest on 
June 6, bree mc hen cgreennparayeny selene aia 
may occur are listed in the Amendec 0 | | 





The stipulations set forth in these documents will protect specific resources which are found on 
the lease, and thereby satisfy the condition that the “Secretary finds no significant recreational, 
twnber, economic or other values which may be incompatible with the lease.” In addition, 
surface operations and impacts are incident to an underground coal mine. 


Criterion 2 


Federal lands that are within rights-of-way or easements or within surface leases for residential, 
commercial, industrial, or other public purposes, on federally-owned surface shall be 
considered unsuitable. 









Exceptions. A lease may be issued and mining operations approved, in such areas if the 
surface management agency determines that (i) all or certain types of coal development (e.g. 
underground mining) will not interfere with the purpose of the right-of-way or easement, or (ii) 
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the right-of-way or easement was granted for mining purposes, or (iii) the right-of-way or 
easement was issued for a purpose for which it is not being used, or (iv) the parties involved in 
the nght-of-way or easement agree, in writing, to leasing, o: ; “) it is impractical to exclude such 
areas due to the location of coal and method of mining and such areas or uses can be 
protected through appropriate stipulations. 


Analysis 


There are two rights-of-way located on the application lands managed by the BLM, a power line 
(COC-22713) and Delta County Road 44.05 Drive (COC-42671, Hubbard Creek Road), totaling 
24 acres. Lands involved in these rights-of-way are suitable for coal leasing after applying the 
exceptions to the criteria. The road R/W is protected by Criterion No. 3 (see below); the 
powerline will be protected by exception (v) above. The powerline right-of-way is 125 feet in 
width and includes access roads. in order to protect the powerline, the following lease 
Stipulation will be required: 


State-of-the-art mining techniques (pillar and pane! widths, rate of coal 
development and extraction, mine method, determining angie of draw, etc.) shall 
be used to contro! subsidence. No mining related surface disturbances will occur 
within 100 feet of the outside line of the powerline right-of-way without a written 
finding from the Authorized Officer and consultation with the right-of-way hoider. 
These techniques would provide for maximum coal removal while insuring that 
sufficient coal is left in place to prevent subsidence. 





There is a General Land Office Order, 6/1/1910, which classifies the lands within the application 
area for coal. The lands are also within the Paonia-Somerset Known Recoverable Resource 
Area, COC-20083. No other easements or surface leases for residential, commercial, 
industrial, or other public purposes are determined to exist within the review area. 


Criterion 3 


Federal lands affected by section 522(e)(4) and (5) of the Surface Mining Control and 
Reclamation Act of 1977 shall be considered unsuitable. This includes lands within 100 feet of 
the outside line of the right-of-way of a public road, or within 100 feet of a cemetery, or within 
300 feet of any public building, school, church, community or institutional building or public park, 
or within 300 feet of an occupied dwelling. 


Exceptions. A lease may be issued for lands (i) used as mine access roads or haulage roads 
that join the right-of-way for a public road, (il) for which the Office of Surface Mining 
Reclamation snd Enforcement has issued a permit to have public roads relocated, (iii) if, after 
public notice and opportunity for public hearing in the locality, a written finding is made by the 
Authorized Officer that the interests of the public and the landowners affected by mining within 
100 feet of a public road will be protected, or (Iv) for which owners of occupied dwellings have 
given written permission to mine within 300 feet of their buildings. 


Anstysis 


Approximately 900 feet (1.2 acres) public road, Delta County Road 44.05 Drive, is located on 


the proposed lease traci. No occupied dwellings, public bulidings, schools, churches. 
community, or institutional buildings exist within this area. 
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Ail of the lands affected by this criterion are suitable for coal leasing with application of the 
exceptions. A lease stipulation will be required to protect the public road from surface 
disturbance and subsidence. Hubbard Creek County Road will be protected from surface 
disturbance and subsidence due to mining by the following stipulation: 








No mining related disturbances will occur within 100 feet of the 
outside line of the right-of-way of Hubbard Creek County Road 
(44.05 Drive). The angle of draw used to protect the road from 
subsidence will be dictated by the approved COMG Mining and 
Reciamation Plan, (the estimated angie of draw is conservatively 
estimated to be 25 degrees). However, mining related 
disturbances may occur if, after public notice and the opportunity 
for public hearing in the locality, a written finding is made by the 
Authorized Officer that the interests of the public and the 
landowners affected by mining within 100 feet of a public road will 
be protected. 


Criterion 4 


Federal lands designated as wilderness study areas shall be considered unsuitable while under 
review by the Administration and Congress for possible wilderness designation. For any federal 
land which is to be leased or mined prior to completion of the wilderness inventory by the 
surface management agency, the environmental assessment or impact staternent on the lease 
sale or mine plan shall consider whether the land possesses the characteristics of a wilderness 
study area. If the finding is affirmative, the land shall be considered unsuitable, uniess issuance 
of noncompetitive coal leases and mining on leases is authorized under the Wilderness Act and 
the Federal Land Policy and Management Act of 1976. 


Analysis 
No lands within the review area are designated Wilderness Study Areas. 
Criterion 5 


Scenic federal lands designated by visual resource management analysis as Ciass | (an area of 
outstanding scenic quality or high visual sensitivity) but not currently on the National Register of 
Natural Landmarks shall be considered unsuitable. A lease may be issued if the surface 
management agency determines thal surface coal mining operations will not significantly 
diminish or adversely affect the scenic quality of the designated area. 


Analysis 
No lands within the review area are designated as visual resource management Ciass | areas. 
Criterion 6 


Federal lands under permit by the surface managernent agency, and being used for scientific 
Studies involving food or fiber production, natural resources, or technology demonstrations and 
experiments shail be considered unsuitable for the duration of the study, demonstration, or 
experiment except where mining could be conducted in such a way as to enhance or not 
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jeopardize the purposes of the study. as determined by the surface management agency. or 


where the principal scientific use or agency give written concurrence to ail or certain methods of 
mining. 


Analysis 
No lands within the review area are under permit for scientific study. 


Criterion 7 





All publicty-owned places on federal lands which are included in the National Register of 
Historic Places shail be considered unsuitable. This shail include any areas that the surface 
management agency determines, after consultation with the Advisory Council on Historic 
Preservation and the State Historic Preservation Officer, are necessary to protect the inherent 
values of the property that made it eligible for listing in the Nationa! Register. 


Analysis 


No publicly-owned places on federal or fee lands within the review area are included in the 
National Register of Historic Places. 


Criterion 8 


Federal lands designated as natural areas or as National Natural Landmarks shail be 
considered unsuitabie. 


Analysis 


No lands within the review area are designated as natural areas or as Nationa! Natural 
Landmarks. 


Criterion 9 


Federally designated critical habitat for listed threatened or endangered plant and animal 
species, and habitat proposed to be designated as critical for listed threatened or encangered 
plat and animal species or species proposed for listing, and habitat for federal threatened or 
endangered species which is determined by the Fish and Wildlife Service and the surface 
management agency to be of essential value and where the presence of threatened or 
endangered species has been scientifically docurnented, shall be considered unsuitable. 





Exceotions. A lease may be issued and mining operations approved if, after consultation with 
the Fish and Wildlife Service, the Fish and Wilditfe Service determines that the proposed 
activity is not likely to jeopardize the continued existence of the listed species and/or its critical 
nabtat 


Analysis 


No lands within the review area are designated as critical habitat, proposed to be designaied as 
critical habitat, or determined to be essential habitat for any federally listed threatened or 


endangered plant or animal species, or species propused for isting (Federal Register, vanous 
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Gates). However, critical habitat for the Colorado squewfish, Razorback sucker, Humpback 
chub, and Bonytail chub does exist off-site in the Colorado River drainage which potentially 
could be affected by water depletion from this action (Federal Register/Vol. 59. No. 54). The 
Fish and Wildlife Service has concluded that any water depletion in the upper Colorado River 
Basin “may effect” these endangered fish species and their critical habitat. A! this time no 
specific projections of water depletions that may result from development of the review area are 
available. Ai the post-leasing stage. prior to the approval of the mine plan, if it is determined 
that development of the lease would result in water depletions in the upper Colorado River 
Basin, the permitting agency must enter into consultation with the Fish and Wildlife Service to 
determine the appropriate conservation measures to offset the effect to these listed fish. 








Potential habitat for southwest willow flycaichers is known to be present in Hubbard Creek. just 
off the proposed lease tract. Within the study area. potentially suitable habitat for this species 
may exist in the riparian zones of Terror Creek and Hubbard Creek. No data currently indicates 
that the species is present in the review area or that there is any essential habitat on the review 
area. Prior to any disturbance within a riparian zone, the lessee must conduct inventories to 
Getermine if suitable habitat is present for this species, and ff so, must conduct inventones for 
the species prior to authorization being granted for the disturbance. If the species is present, 
consuRation with the Fish and Wildlife Service will determine the appropriate conservation 
measures, which may include avoidance of suitable hab@at. a seasonal constraint within 150 
feet of the occupied habitat, or the improvernent of an off-site habitat area to benefit southwest 
willow flycatchers. 


The following list of federally listed endangered. threatened, and candidate species are known 
to occur on the review area and/or in the region of potential effect of this action and were 
considered under this criterion (species list provided by the Fish and Wildlife Service, 1996): 


Biack-footed ferret Mustela nigripes END 
Crane, whooping Grus armencana ENO 
Mesdcan spotted ow! Strix occxentalis THR 
Baic eage Makaeetus leucocephalus THR 
Southwest wiliow flycatcher Emodonax trailiii traillii END 
Peregrine faicon Faico peregrinus anatum END 
Bonytail chub Gada elegans END 
Colorado squawfish Ptychocheius luctus END 
Hurnpback chub Bila cypha END 
Razorback sucker Xyrauchen texanus END 
Uinta basin hookless cactus Sclerocactus git scus THR 
Clay loving wild buchwheat Erigonum pelinophilum END 
Criterion 10 


Federal lands containing habitat determined to be critical or essential for plant or animal 
species listed by a state pursuant to state law as endangered or threatened shail be considered 
unsutable. 








Exceptions. A lease may be issued and mining operations approved if, after consultation with 
the state, the surface management agency determines that the species will not be adversely 
affected by ali or certain stipulated methods of coal mining 
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Analysis 


No lands within the review area, or off-site that would be affected by this action, have been 
determined by the state of Colorado as critical or essential habitat for any state listed 
endangered or threatened animal species. No plant species are listed by the state of Colorado 
as threatened or endangered. in addition to the species appearing on the federal list above, the 
river otter (Lutra conadensis), boreal toad (Bufo boreas boreas), and Canada lynx (Lynx 
canadensis), listed endangered by the state of Colorado, were considered as potentially 
occurring on the review area or in the region of potential effect and were considered under this 
criterion. Typical lynx habitat is over 9,000 feet in elevation, which is higher than the review 
area. Current data indicates that the lynx may be confined to isolated locations in the central 
part of the state. it is unlikely that the species would occur on the review area. River otters are 
known to occur in the Gunnison Gorge, and they have been reported in the North Fork of the 
Gunnison River. No data indicates that the species has been found in the streams on the 
review area. Grand Mesa is historic habitat for the boreal toad, which requires marsh, pond, 
bog, or wet meadow habitat in spruce-fir forests or alpine meadows, at elevations above 8,000 
feet, for breeding (Boreal Toad Recovery Plan, 1994). There is no data to indicate that the 
review area has these habitat types at the required elevation. 


Criterion 11 


A bald or golden eagle nest site on federal lands that is determined to be active, and an 
appropriate buffer zone of land around the nest site shall be considered unsuitable. 
Consideration of availability of habitat for prey species and of terrain shall be included in the 
determination of buffer zones. Buffer zones shall be determined in consultation with the Fish 
and Wildlife Service. 


Exceptions. A lease may be issued if (1) it can be conditioned in such a way, either in manner 
or period of operation, that eagles will not be disturbed during the breeding season, or (2) the 
surface management agency, with the concurrence of the Fish and Wildlife Service, determines 
that the goiden eagie nest(s) will be moved, or (3) buffer zones may be decreased if the surface 
management agency determines that the active eagle nests will not be adversely affected. 


Analysis 


Presently, no baid or golden eagle nest sites exist on federal lands within the review area. 
Three known golden eagle nests are located off the northeast corner of the review area; one 
nest location is within one-half mile of the eastern boundary of the review area in Section 35. A 
buffer zone of one-quarter mile radius around bald and golden eagle nest sites was suggested 
as adequate protection in the Vinta-Southwestern Utah Coal Region EIS. Present guidelines 
used by the Fish and Wildlife Service are: 


Bald Eagle 


1, Year round closure to surface occupancy (beyond that which historically occurred in the 
area) within one-quarter mile radius of nests, 


2. No activity from November 15 through July 30 within one-half mile radius of active baid 
eagle nests. Total potential area of protection is one-half mile radius of the nest. 
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Golden Eagle 





1. No surface occupancy (beyond that which historically occurred in the area) within one- 
Quarter mile radius of the nest site and associated alternate nests, 


2. Seasonai restrictions to human encroachment within one-half mile of the nest and any 
alternate nests from February 1 through July 15 


Underground coal mining and nesting bald or golden eagles are compatible on the same tract 
of land unless surface facilities or surface disturbances cause nest-site abandonment. With 
respect to baid or golden eagle nests which may be established on the review area during the 
life of the project, the following special stipulations shall apply: 


1. No nev ~ermanent surface facilities or disturbances except subsidence shall be located 
within @ one-quarter mile radius buffer zone around sach bald or golden eagie nest site. 


2. No surface activities will be allowed within a one-half mile radius buffer zone around 
each active eagle nest site from November 15 to July 30 for baid eagles and February 1 
to July 15 for goiden eagles. 


3. Any proposed surface facilities, disturbances or activities (as noted above) in or 
adjacent to these buffer zones will require approval from the surface management 
agency on a site-specific basis, alter consultation with the Fish and Wildlife Service. 


Criterion 12 


Baid and golden eagie roost and concentration areas on federal lands used during migration 
and wintering shail be considered unsuitable. 


Analysis 


No bald or golden eagle roost or concentration areas are known to exist on federal lands within 
the review area. Bald eagle use in this area, both along the North Fork of the Gunnison River 
above Paonia and the upiands has been determined as light by the BLM and Forest Service. 
Bald eagles use the review area sporadically for foraging. 


With respect to bald or gokden eagle roost sites or concentration areas which may be 
established on the review area during the life of the project, the following special stipulation 
shail be applied: 


1. No surface activity except subsidence shall occur within one-quarter mile radius of 
winter roosts between November 15 and March 15, development may be permitted at 
other periods. If periodic visits are required within the buffer zone after development, 
activity should be restricted to the hours of 10:00 a.m. and 2:00 p.m. from November 15 
through March 15. 
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Criterion 13 





Federal lands containing a falcon (excluding kestr2!) cliff nesiing site with an active nest and 
buffer zone of federal land around the nest site shall be considered unsuitable. Consideration 
of availability of habitat for prey species and of terrain shall be included in the determination of 
buffer zones. Buffer zones shall be determined in consultation with the Fish and Wildlife 
Service. 


Exception. A lease may be issued where the surface management agency, after consultation 
with the Fish and Wildlife Service, determines that all or certain stipulated methods of coal 
mining will not acversely affect the faicon habitat during the periods when such habitat is used 
by the faicons. 


Analysis 


No falcon cliff nesting sites are known to exist on federai lands within the review area. 
Available cliff sites for nesting within the review area are short, and atypical of the cliff sites 
being selected by peregrine and prairie faicons for nesting elsewhere in the local areas. 


Criterion 14 


Federal lands which are high priority habitat for migratory bird species of high federal interest 
on @ regional or national basis, as determined jointly by the surface management agency and 
the Fish and Wildlife Service, shall be considered unsuitabie. 


Exception. A lease may be issued where the surface management agency, after consultation 
with the Fish and Wildlife Service, determines that all or certain stipulated methods of coa! 
mining will not adversely affect the migratory bird habitant during the periods when such habitat 
is used by the species. 


Analysis 


The following list of migratory bird species of high federal and/or state interest are known, or 
considered likely, to breed and nest within the review area or vicinity: 


Band-tailed pigeon Lewis’ woodpecker 
Black swift Peregrine faicon 
Cooper's hawk Prairie falcon 
Flammulated ow! Three-toed Woodpecker 
Golden eagle Williamson's sapsucker 
Great blue heron Northern Goshawk 
Loggerhead shrike 


Also, a total of eighty-six species of neotropical migrant birds are known to breed or migrate 
regularly through some part of Colorado. Recent studies in Colorado conclude that 41% of 
these neotropical migrant species are declining in numbers. The study also showed that 
riparian communities, followed by garnbel oak communities support the highest number of 
breeding bird. 
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Underground coal mining would impact these species to the degree that the human and 
riparian and gambel oak communities. Of particular high importance are the riparian areas 
throughout the review area, spe-ificailly iri Terror Creek and Hubbard Creek. Riparian areas are 
Suitabie for coal leasing only w.th inclusion of the following special stipulation to protect the 
above mentioned migratory bird species: 





1. A one-eighth mile buffer zone (660 feet) will be protected on either side of riparian zones 
(or a buffer zone may be established in accordance with the surface management 
agency guidelines). 


2. No surface disturbances, except surface subsidence, will be permitted within these 
buffer zones, unless no practical alternatives exist. 


3. Other raptors (except American kestrel): 


a. Conduct surveys for nesting raptors on the lease tract prior to deveiopment of 


b. No surface activities will be allowed within one-half mile radius of active nest 
sites between the dates of February 1 and August 15, unless authorized by the 
BLM or Forest Service on a site specific basis. 


4. All unavoidable surface disturbance will require approval of the Forest Service or BILM 
Authorized Officer. The BLM or Forest Service will coordinate with the Fish and Wiidiife 
Service and the Colorado Division of Wildlife to determine the type and extent of 
allowable variances. A site specific analyses will determine if this stipulation will apply. 


Criterion 15 


Federal lands which the surface management agency and the state jointly agree are habitat for 
resident species of fish, wildlife and plants of high interest to the state and which are essential 
for maintaining these priority wildlife and plant species shal! be considered unsuitable. 
Exampies of such lands which serve a critical function for the species involved include: (i) active 
dancing and strutting grounds for sage grouse, sharp-tailed grouse, ard prairie chicken, (ii) 
winter ranges crucial for deer, antelope, and elk, (iii) migration corridor for elk, and (iv) extremes 
of range for piant species. 


Exceptions. A lease may be issued if, after consultation with the state, the surface 
management agency determines that all or certain stipulated methods of coal mining will not 
have a significant long-term impact on the species being protected. 


Analysis 


According to the Colorado Division of Wiidlife’s current mapping of seasonal ranges for mule 
deer and elk, none of the lands in the review area are considered to be crucial winter range 
(winter concentration area or severe winter range). Current Colorado Division of Wildlife 
mapping of winter ranges indicates that the entire review area is winter range for elk, and 
portions of Sections 8, 9, and 11 on the south end of the review area are considered winter 
range for mule deer. Surface disturbing activities in this area caused by underground coal 
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mining would impact elk and mule deer winter ranges. The review area is suitable for coal 
leasing only with inclusion of the following special protective stipulations on those areas that 
may be designated as crucial winter range during the life of the project: 


1. Coal related facilities and surface disturbances except subsidence will be authorized in 
the review area only if no practical alternatives exist. 


2. The BLM and Forest Service will coordinate with the Colorado Division of Wildlife to 
determine the type and extent of allowable variances. 


3. Coal exploration, facility construction, and major scheduled maintenance will not be 
authorized within crucial winter ranges from December 1 through April 39. 


ae All unavoidable surface disturbances within the cruciai winter ranges during these times 
will require approval of the BLM and Forest Service Authorized Officer. 

No other federal lands within the review area, or off-site that would be affected by the proposed 

action are considered critical or essential habitat for resident species of fish, wildlife or plants of 

high interest to the state of Colorado. 

Criterion 16 


Federal lands in riverine, coastal, and special floodplains (100-year recurrent interval) on which 
the surface management agency determines that mining could not be undertaken without 
substantial threat of loss of life or property shall be considered unsuitable for al! or certain 
stipulated methods of coal mining. 

Analysis 

The application lands are not within a riverine, coastal or special floodplain. 

Criterion 17 


Federal lands which have been committed by the surface management agency to use as 
municipal watersheds shall be considered unsuitable. 


Analysis 

None of the lands in the proposed lease tract are within a municipal watershed. 
Criterion 18 

Federal lands with National Resource Waters, as identified by states in their water quality 


management plans, and a buffer zone of federal lands one-quarter mile from the outer edge of 
the far banks of the water, shall be unsuitable. 
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Analysis 

None of the lands in the proposed lease tract are identified as National Resource Water. 
Criterion 19 








Federal lands identified by the surface management agency, in consultation with the state in 
which they are located, as alluvial valley floors according to the definition in Subpart 3400.0- 
5(a) of this titie, the standards of 30 CFR Part 822, the final alluvial floor guidelines of the Office 
of Surface Mining Reclamation and Enforcement when published, and approved state programs 
under the Surface Mining Control and Reclamation Act of 1977, where mining would interrupt, 
discontinue, or preclude farming, shail be considered unsuitable. Additionally, when mining 
federal land outside an alluvial valley floor would materially damage the quantity or quality of 
water in surface or underground water systems that would supply alluvial valley floors, the land 
shail be considered unsuitable. 


Analysis 


The application lands are not within an alluvial valley floor, but suct: lands drain into the North 
Fork of the Gunnison River, along which both surface irrigated and potentially irrigable sites 
exist. However, material darnage to the quality and quantity of water arising on or flowing over 
the proposed lease tract is not anticipated. 


Criterion 20 


Federal lands in a state to which is applicable a criterion (i) proposed by the state or Indian tribe 


iocated in the planning area, and (ii) adopted by rulemaking by the Secretary, shall be 
considered unsuitable. 


Analysis 
This criterion is not presently in effect in the state of Colorado. 
SUMMARY 


The iron Point Tract was determined to be suitable for coal mining following the application of 
Unsuitability Criteria numbers 4, 5, 6, 7, 8, 10, 13, 16, 17, 18, 19 and 20. 


Criterion Numbers 1, 2, 3, 9, 11, 12, 14 and 15 were found to be unsuitable for mining, 
however, after applying the exceptions to the criterion, they were suitable for mining with the 
following restrictions: 


Criterion 1: The lands within Sections 33 and 34, T13S, R91W, 6” PM were proclaimed 
Natiorial Forest on June 6, 1905 and are within the Gunnison National Forest. These lands are 
considered suitable for coal mining after applying the exception to Criteria number 1. 


Criterion 2: State-of-the-art mining techniques (pillar and pane! widths, rate of coal 

development and extraction, mine method, determining angle of draw, etc.) shall be used to 
contro! subsidence. No mining related surface disturbances will occur within 100 feet of the 
outside line of the powerline right-of-way without a written finding from the Authorized Officer 
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and consultation with the right-of-way holder. These techniques would provide for maximum 
coal removal while insuring that sufficient coal is left in place to prevent subsidence. 





Criterion 3: No mining reiated disturbances will occur within 100 feet of the outside line of the 
right-of-way of Hubbard Creek County Road (44.05 Drive). The angle of draw used to protect 
from subsidence will be dictated by the approved Division of Mining and Geology Mining and 
Reclamation Plan, (the estimated angie of draw is conservatively estimated to be 25 degrees). 
However, mining related disturbances may occur if, after public notice and the opportunity for 
public hearing in the locality, a written finding is made by the Authorized Officer that the 
interests of the public and the landowners affected by mining within 100 feet of a public road will 
be protected. 


Criterion $: For water depletions, as part of the Mine Permit Application Package, the lessee 
shail furnish to the Regulatory Officer of the Office of Surface Mining an estimate of the average 
annual water depletion resulting from the proposed action. Consultation with the Fish and 
Wildlife Service may be required for any planned depletions. Conservation measures for the 
depletion will be determined during consultation. Conservation measures may inciude a one 
time payment, per acre-foot, to the Recovery Program at a fee to be established by the Fish 
and Wildlife Service. Arrangements for receiving the remitted funds from the lessee will be 
coordinated directly with the lessee by the Office of Surface Mining. 


No surface disturbance or facilities will be located in occupied southwest willow flycatcher 
habitat. Prior to any planned disturbance within riparian habitats on the lease, the lessee must: 
1) Survey the area of the proposed disturbance for suitable southwest willow flycatcher habitat, 
and survey ail suitable habitat for the presence of the species. Ali habitat and species surveys 
must be in accordance with the accepted Fish and Wildlife Service protocol; 2) Provide the 
results of all surveys to the Fish and Wildlife Service, the Montrose District of the BLM and the 
Paonia Ranger District of the Forest Service; 3) If suitable habitat or individuals are located in 
the area, consultation with the Fish and Wildlife Service will be required tc determine suitable 
conservation measures to prevent a “take” under section 9 of the Endangered Species Act. 
Conservation measures may include avoidance of the occupied habitat, establishment of a 
buffer zone and seasonal restriction around occupied habitat, or others developed for the 
specific site. In accordance with current protocol, surveys for the presence of the species are 
valid for only one year. 


Criteria 11: With respect to bald or golden eagle nests which may be established on the review 
area during the life of the project, the following special stipulations shall be applied: 


1. No new permanent surface facilities or disturbances except subsidence shall be located 
within a one-quarter mile radius buffer zone around each baid or golden eagle nest site. 


2. No surface ground activities will be allowed within a one-half mi: - _. buffer zone 
around each baid eagle active nest site from November 15 to July 30, and around each 
active golden eagle nest site from February 1 to July 15. 


3. Any proposed surface facilities, disturbances or activities (as noted above) in, or 
adjacent to these buffer zones will require approval from the BLM or Forest Service, on 
a@ site-specific basis, after consultation with the Fish and Wildlife Service. 
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Criterion 12: With respect to bald or golden eagle roost sites or concentration areas which may 


be established on the review area during the life of the project the following special stipulatior 
shall be applied 


1. No surface ground activity except subsidence shall occur within one-quarter mile radius 
of winter roosts between November 15 and March 15, development may be permiftted at 
other periods. If periodic visits are required within the buffer zone after development, 
activity should be restricted to the hours of 10:00 a.m. and 2:00 p.m. from November 15 
through March 15. 


Criterion 14: Riparian zones are present within the review area and are suitable for coal 
leasing only with inclusion of the following special stipulations to protect resident and migratory 
bird species: 


1. A one-eighth mile buffer zone (660 feet) will be protected on either side of riparian zones 
(or a buffer zone may be established in accordance with the surface management 
agency guidelines). No surface disturbances, except surface subsidence, will be 
permitted within these buffer zones, unless no practical alternatives exist. All 
unavoidable surface disturbance will require approval of the Forest Service or BLM’s 
Authorized Officer. The BLM or Forest Service will coordinate with the Fish and Wildlife 
Service and the Colorado Division of Wildlife to determine the type and extent of 
allowable variances. A site specific analyses will determine if this stipulation will apply. 





2. With respect to other raptors (except American kestrel} which may occur or become 
established on the Iron Point Tract during the life of the project, the following special 
Stipulation shall appiy: 


Conduct surveys for nesting raptors on the lease tract prior to 
development of any surface facilities. No surface activities will be 
allowed within one-half mile radius of active nest sites between 
the dates of February 1 and August 15, unless authorized by BLM 
or Forest Service on a site-specific basis. 


Criterion 15: if areas are determined by the Colorado Division of Wildlife to be mule deer and 
elk crucial winter range, the following stipulation shail be applied: 


1. Coal related facilities and surface disturbances except subsidence will be authorized in 
the review area only if no practical alternatives exist. The BLM and Forest Service will 
coordinate with the Colorado Division of Wildlife to determine the type and extent of 
maintenance will not be authorized within these crucial winter ranges from December 1 
through April 30. All unavoidable surface disturbances within these crucial winter 
ranges during these times will require approval of the Authorized Officer. 
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Bureau of Land Management, Various dates, unpublished Vvildiife Inventories and 
Observations, Uncompahgre Basin Resource Area Montrose, Colorado. 


Colorado State Statutes, 1988. Division of Wildlife and Division of Parks and Outdoor 
Recreation, Title 33, Chapter 10, Article 11 and 111. 


Federal Register. 1990. Vol. No., U.S. Department of the Interior, Fish and Wildlife 
Service, Washington DC. 


Federal Register. 1991. Voi.. No., U.S. Department of the Interior, Fish and Wildlife 
Service, Washington DC. 


Federal Register. 1991, Vol. No., U.S. Department of the Interior, Fish and Wildlife 
Service, Washington DC. 


U.S. Department of the interior, 1983. 


impact Statement, U.S. Supmeund afte Gaede, sans of Und Uaneaement. uk 
State Office, Salt Lake City, Utah. 









U.S. Fish and Wildlife Service, 1992. informal Section 7 Consultation, Western Colorado 
Suboffice, Grand Junction, CO. 


CONSULTATION AND COORDINATION 


The following agencies and organizations were contacted to gain information pertinent to the 
apptication of the 20 coal suitability criteria: 


Federal Agencies 


U.S. Department of the interior 
Fish and Wildlife Service 
Western Colorado Suboffice 
529 251/2 Road 

Grand Junction, CO 81505-6199 


Office of Surface Mining 
Department of Energy, WAPA 


Colorado State Agencies 


Division of Wildlife, Southwest Region Office, Montrose, CO 
Colorado Division of Minerais and Geology 


County Agencies 
Detta County Pianning Department 
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APPENDIX D 
UNSUITABILITY ANALYSIS REPORT 
ELK CREEK TRACT 


(COC-61385) 


NOTE: See Figure C/D-1, Coa/ Unsuitability Criteria Locations. This figure is included within 
the second volume of the EIS. 


DESCRIPTION OF THE FEDERAL LANDS INVOLVED 


This unsuitability analysis has been prepared for the Elk Creek Tract, a 2.81 acre tract of 
federal coal lands described as: 


T12S, RSOW, 6” Principal Meridian 
Section 31, All; 733 acres 
Section 32, Lots 3 to 6 and 11 to 14, inclusive; NW% 493 acres 


T12S, RS2W, 6” Principal Meridian 


Section 35, Ev 478 acres 
Section 36, All 954 acres 
T13S, RSOW, 6” Principal Meridian 

Section 5, Lots 7 to 10, inclusive: 124 acres 
Section 6, Lots 8 to 17, inclusive: 317 acres 
T13S, R91W, 6” Principal Meridian 

Section 1, Lots 1 to 4, inclusive, S“NW%, SW 403 acres 
Section 2, Lots 1, SANE 121 acres 
Section 12, SNE, NW: 240 acres 


This tract was identified as a result of a coal lease application submitted by Oxbow Mining, Inc. 
(Oxbow) in November 1997. The tract lies northwest of the town of Somerset in Delta and 
Gunnison counties, Colorado. Approximately 1,702 acres are federal surface and federal 
minerais. The USDA Forest Service (Forest Service) manages the surface of 806 acres and 
the USD! Bureau of Land Management (BLM) manages 896 acres. The remainder of the 
surface (2,161 acres) is owned by Hotchkiss Ranches, inc.; the mineral estate is federally 
owned. The tract lies between the two existing producing coal mines. The applicant's lease 
application wes amended to include an additional 160 acres tying on the northeastern boundary 
of the application area in T12S, RSOW, Section 31, 6" PM. The additional area was 
incorporated into the tract to ensure all federal coal for which there was adequate coal data was 
included to avoid a potential bypass of coal in the future. The Elk Creek Tract lies to the east of 


federal coal ease COC-53510 which is leased by Oxbow and is operated as the Sanborn Creek 
Mine 


As a first step in this analysis, the preliminary mining plan submitted by the applicant was 
examined in order to identify areas in which the proposed underground mining operation would 
produce surface effects. Ali of the areas on which surface facilities associated with the 
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proposed operation were to be located and all of the areas identified as likely to be affected by 
subsidence were delineated as having surface effects. 





The unsuitability criteria were then applied individually to the areas identified as having surface 
applicability of the criterion. Then after all criteria had been applied, the exceptions of each 
criterion found to be applicable were examined to determine if the exceptions were also 
applicable. 


Finally, after the process had been completed, a summary stating the conclusions of the report 
was written. 


In compiling this analysis and report, the unsuitability criteria published in 43 CFR 3461 were 
used. The unsuitability criteria were applied individually to the area being considered. 
Exceptions to certain criteria allow areas to be considered further even though they have been 
determined to be unsuitable. These exceptions to the criteria are noted where applied. 


ANALYSIS OF THE UNSUITABILITY CRITERIA 


Exemptions to the criteria are not described as no exemptions where determined to apply. 
Exceptions to the criteria are described only if they apply. 


Criterion 1 


All federal lands included in the following land systerns or categories shall be considered 
unsuitable: National park System, Nationa! Wildlife Refuge System, National System of Trails, 
National Wilderness Preservation System, National Wild and Scenic Rivers System, National 
Recreation Areas, lands acquired with money derived from the Land and Water Conservation 
Fund, National Forests, and federal lands in incorporated cities, towns, and villages. 


Exceptions. (1) A lease may be issued within the boundaries of any National Forest if the 
Secretary finds no significant recreational, timber, economic or other values which may be 
incompatible with the lease; and (A) surface operations and impacts are incident to an 
underground coal mine, or (B) where the Secretary of Agriculture determines, with respect to 
lands which do not have significant forest cover within those National Forests west of the 
Meridian, that surface mining may be in compliance with the Multiple-Use Sustained- Yield Act 
of 1960, the Federal Coal Leasing Amendments Act of 1976 and the Surface Mining Control 
and Reciarnation Act of 1977. 


Analysis 


Some of the lands within Section 35, T12S, R91W, and Section 32, T12S, R9OW, 6" PM were 
proclaimed Nationa! Forest on June 6, 1905 and are within the Gunnison National Forest. 
Conditions under which coal leasing may occur are listed in the Amended Land and Resource 


Management Pian (LAMP). Grand Mesa. Uncompahgre and Gunnison National Forests 
General Direction on pages |!!-62 through II/-70 and in the Grand Mesa. Uncompahgre ano 
Gunnison National Forests Oil and Gas Leasing Environmental impact Statement to which the 
















LAMP tiers. 
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Criterion 2 





Federal lands that are within rights-of-way or easements or within surface leases for residential, 
commercial, industrial, or other public purposes, on federally-owned surface shail be 
considered unsurtabie. 


Exceotions. A lease may be issued, and mining operations approved, in such areas if the 
surface management agency determines that (i) all or certain types of coal development (e.g. 
underground mining) will not interfere with the purpose of the right-of-way or easement, or (ii) 
the right-of-way or easement was granted for mining purposes, or (ill) the nght-of-way or 
easement was issued for a purpose for which it is not being used, or (iv) the parties involved in 
the right-of-way or easement agree, in writing, to leasing, or (v) it is impractical to exclude such 
areas Gue to the location of coal and method of mining and such areas or uses can be 
protected through appropriate stipulations. 


Analysis 


There is a right-of-way for a powerline and road (COC-41183) located on the application lands 
managed by the BLM. The right-of-way is authorized to Oxbow and used for mining purposes. 
Lands involved in this right-of-way are suitable for coal leasing after applying the exceptions to 
the criteria. The road R/W is an exception to Criterion No. 2 by Exceotion (i) above. There is a 
General Land Office Order, 6/1/1910, which classifies the lands within the application area for 
coal. The lands are also within the Paonia-Somerset Known Recoverabie Area, COC-20093. 
No other easements or surface leases for residential, commercial, industrial, or other public 
purposes are determined to exist within the Elk Creek Tract. 


Criterion 3 


Federal lands affected by Section 522(e)(4) and (5) of the Surface Mining Contro! and 
Reclamation Act of 1977 shail be considered unsuitable. This includes lands within 100 feet of 
the outside line of the right-of-way of a public road, or within 100 feet of a cemetery, or within 
300 feet of any public building, schoc ch, community or institutional building or public park, 
or within 300 feet of an occupied a 2. 


Analysis 


No public roads. occupred dwellings. public buildings. schools churches. community or 
institubonal buikdings exust within the Elk Creek Tract 


Criterion 4 


Federal lands designated as wilderness study areas shail be considered unsuitable while under 
review by the Administration and Congress for possible wikierness designation. For any federal 
land which is to be leased or mined prior to completion of the wikderness inventory by the 
surface management agency, the environmental assessment or impact statement on the lease 
sale or mine plan shall consider whether the land possesses the characteristics of a wilderness 
Study area. if the finding is affirmative, the land shail be considered unsuitable, uniess issuance 
of noncompetitive coal lease and mining on leases is authorized under the Wilderness Act and 
the Federal Land Policy and Management Act of 1976. 
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Analysis 

No land within the Ek Creek Tract are designate 4 Wilderness Study Areas. 

Criterion 5 








Scenic federal lands designated by visual resource management analysis as Class | (an area of 
outstanding scenic quality or high visual sensitivity) but not currently on the Nationa! Register of 
Natural Landmarks shail be considered unsuitable. A lease may be issued # the surface 
management agency determines that surface coal mining operations will not significantly 
Girninish or adversely affect the scenic quailty of the designated area. 








Analysis 


No lands within the Elk Creek Tract are designated as visual resource management Ciass | 
areas 


Criterion 6 


Federal lands unde: permit 5 the surface management agency, and being used for scientific 
studies involving food or fiber production, natural resources, or technology dernonstrations and 
experiments shall be considered unsuitable for the duration of the study, demonstration, or 
experiment except where mining could be conducted in such a way as to enhance or not 
jeopardize the purpose of the study, as determined by the surface management agency, or 
where the principal scientific use or agency give written concurrence to all or certain methods of 
muning. 


Analysis 
No lands within the Elk Creek Tract are under permit for scientific study. 
Criterion 7 


All publicly-owned places on federal lands which are included in the National Register of 
Historic Places shail be considered unsuitable. This shall include any areas that the surface 


management agency determines, after consultation with the Advisory Council on Historic 
Preservation and the State Historic Preservation Officer, are necessary to protect the inherent 
values of the property that make ft eligible for listing in the National Register. 

Analysis 


No publicly-owned places on federal or fee lands within the Elk Creek Tract are included in the 
National Register of Historic Places. 


Criterion 8 


Federal lands designated as natural areas or as National Natura! Landmarks shall be 
considered unsuitable. 
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Analysis 


No lands within the Elk Creek Tract are designated as natural areas or as Nationa! Natural 
Landmarks. 


Criterion 9 


Federally designated critical habitat for listed threatened or endangered plant and animal 
species, and habitat proposed to be designated as critical for listed threatened or endangered 
plant and animal species or species proposed for listing, and habitat for federal threatened or 
endangered species which is determined by the Fish and Wildlife Service and the surface 
management agency to be of essential value and where the presence of threatened or 
endangered species has been scientifically documented, shall be considered unsuitable. 


Exceptions. A lease may be issued and mining operations approved if, after consultation with 
the Fish and Wildlife Service, the Fish and Wildlife Service determines that the proposed 
activity is not likely to jeopardize the continued existence of the listed species and/or its critical 
habitat. 


Analysis 


No lands within the Elk Creek Tract are designated as critical habitat, proposed to be 
designated as critical habitat, or determined to be essential habitat for any federally listed 
threatened or endangered plant or animal species, or species proposed for listing (Federal 
Register, various dates). However, critical habitat for the Colorado squawfish, Razorback 
sucker, Humpback chub, and Bonytail chub does exist off-site in the lower Gunnison River 
which potentially could be affected by water depletion from this action (Federal Register/Vol. 59, 
No. 54). The Service has concluded that any water depletion in the upper Colorado River Basin 
“may effect” these endangered fish species and their critical habitat. At this time, no specific 
projections of water depletions that may result from development of the review area are 
available. At the post-leasing stage, prior to the approval of the mine plan, if it is determined 
that development of the lease would result in water depletions in the upper Colorado River 
Basin, the permitting agency must enter into consultation with the Fish and Wildlife Service to 
determine the appropriate conservation measures to offset the effect of these listed fish. 


Potential habitat for southwestern willow flycatchers is known to be present in Hubbard Creek, 
just off the proposed lease tract. Within the study area, potentially suitable habitat for this 
species may exist in the riparian zones of Bear and Elk Creeks. No data currently indicates that 
the species is present in the review area or that there is any essential habitat on the review 
area. Prior to any disturbance within a riparian zone, the lessee must conduct inventories to 
determine if suitable habitat is present for this species, and, if so, must conduct inventories for 
the species prior to authorization being granted for disturbance. If the species is present, 
measures, which may include avoidance of suitable habitat, a seasonal constraint within 150 
feet of the occupied habitat, or the improvement of an off-site habitat area to benefit southwest 
willow flycatchers. 


Peregrine faicons are }:nown to nest on the Uncompahgre Plateau and in the Gunnison Gorge. 
These birds may use the ‘ease traci for incidental foraging, but no nesting habitat for this 
species is found on or near the tract. 
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Bald eagies winter in the area, and may use the tract for incidental foraging. No essential 
habitai for this species exists on the lease tract. 





The following list of federally listed endangered, threatened, and candidate species are known 
to occur on the Elk Creek Tract and/or in the region of potential effect of this action and were 
considered under this criterion (species list provided by the Fish and Wildlife Service, 1998). 
Only the species listed above were found to be potentially effected by the proposed lease. 


Mexican spotted ow! Strix occidentalis THR 
Bald eagie Haliaeetus leucocephalus THR 
Southwest willow-flycatcher Empidonax traillii traitlii END 
Peregrine falcon Faico peregrinus anatum END 
Bony tail chub Gila elegans END 
Colorado squawfish Ptychocheilus lucius END 
Humpback chub Bila cypha END 
Razorback sucker Xyrauchen texanus END 
Uinta basin hookies cactus Sclerocactus glaucus THR 
Clay loving wild buckwheat Erigonum pelinophiium END 
Canada lynx Lynx canadensis PROPOSED 
Criterion 10 


Federal lands containing habitat determined to be critic>! or essential for plant or animal 
species listed by a state pursuant to state law as endangered or threatened shall be considered 
unsuitable. 


exceptions. A lease may be issued and mining operations approved if, after consultation with 
the state, the surface management agency determines that the species will not be adversely 
affected by ail or certain stipulated methods of coal mining. 


Analysis 


No lands within the Elk Creek Tract, or off-site that would be effected by this action, have been 
determined by the state of Colorado as critical or essential habitat for any state listed 
endangered or threatened animal species. No plant species are listed by the state of Colorado 
as threatened or endangered. in addition to the species appearing on the Federal list above, 
the river otter (/utra canadensis), boreal toad (Bufo boreas boreas), and Canada Lynx (Lynx 
canadensis), listed endangered by the state of Colorado, were considered as potentially 
occurring on the review area or in the region of potential effect and were considered under this 
criterion. Typical lynx habitat is over 9,000 feet in elevation, which is higher than the re view 
area. Current data indicates that the lynx may be confined to isolated locations in the central 
part of the state. It is unlikely that the species would occur on the review area. River otters are 
known to occur in the Gunnison Gorge, and they have been reported in the North Fork of the 
Gunnison. No data indicates that the species has been found in the streams on the review 
area. Grand Mesa is historic habitat for the boreal toad, which requires marsh, pond, bog, or 
wet meadow habitat in spruce-fir forests or alpine meadows, at elevations above 8,000 feet, for 
breeding (Boreal Toad Recovery Plan, 1994). There is no data to indicate that the Elk Creek 
Tract has these habitat types at the required elevation. 
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Criterion 11 





A bald or goiden eagle nest site on federal lands that is determined to be active, and an 
appropriate buffer zone of land around the nest site shall be considered unsuitable. 
Consideration of availability of habitat for prey species and of terrain shall be included in the 
determination of buffer zones. Buffer zones shail be determined in consultation with the Fish 
and Wildlife Service. 


Exceptions. A lease may be issued if (1) it can be conditioned in such a way, either in manner 
or period of operation, that eagies will not be disturbed during the breeding season, or (2) the 
surface management agency, with the concurrence of the Fish and Wildlife Service, determines 
that the goiden eagle nest(s) wil! be moved, or (3) buffer zones may be decreased if the surface 
management agency determines that the active eagle nests will not be adversely affected. 


Analysis 


Presently, no bald or golden eagle nest sites exist on federal lands within the Elk Creek Tract. 
Three known golden eagle nests are located off the northwest corner of the tract. Two nest 
locations are within one-half mile of the eastern boundary of the review area (see Map UC-1). 
A buffer zone of one-quarter mile radius around baid and golden eagle nest sites was 
suggested as adequate protection in the Vinta-Southwestern Utah Coal Region EIS. Present 
guidelines used by the Fish and Wildlife Service are: 


Baid Eagie: 
1. Year round closure to surface occupancy (beyond that which historically occurred in the 
ares) within one-quarter mile radius of nests, 


2. No activity from November 15 through July 30 within one-half mile radius of active baid 
eagle nests. Tota! potential area of protection is one-half mile radius of the nest. 


Golden Eagle: 


1. No surface occupancy (beyond that which historically occurred in the area) within one- 
quarter mile radius of the nest site anc. associated alternative nests, 


2. Seasonal restrictions to human encroachment within one-half mile of the nest and any 
alternative nests from February 1 through July 15. 


Underground coal mining and nesting baid or golden eagles are compatible on the same tract 
of land unless surface facilities or surface disturbances cause nest-site abandonment. With 
respect to bald or golden eagle nests which may be established on the tract during the life of 


the project, the following special stipulations shall be applied. 


1. No new permanent surface facilities or disturbances except subsidence shall be located 
within a one-quarter mile radius buffer zone around each bald or golden eagle nest site. 


2. No surface activities will be allowed within a one-half mile radius buffer zone around 
each active eagle nest site from November 15 to July 30 for bald eagles and February 1 


to July 15 for goiden eagles. 
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3. Any proposed surface facilities, disturbances or activities (as noted above) in or 
adjacent to these buffer zones will require approval from the surface management 
agency (on a site-specific basis, after consultation with the Fish and Wildlife Service. 


Criterion 12 





Bald and golden eagle roost and concentration areas on federal lands used during migration 
and wintering shall be considered unsuitabie. 


Analysis 


No bald or golden eagle roost or concentration areas are known to exist on federal lands within 
the Elk Creek Tract. Bald eagle use in this area, both along the North Fork of the Gunnison 
River above Paonia and the uplands has been determined as light by the BLM and Forest 
Service. Baid eagles use the Elk Creek Tract sporadically for foraging. 


With respect to bald or golden eagle roost sites or concentration areas which may be 
established on the Elk Creek Tract during the life of the project the following special! stipulation 
shail be applied: 


1. No surface activity except subsidence shail occur within one-quarter mile radius of 
winter roosts between November 15 and March 15, developrnent may be permitted at 
other periods. If periodic visits are required within the buffer zone after development, 
activity should be restricted to the hours of 10:00 a.m. and 2:00 p.m. from November 15 
through March 15. 


Criterion 13 





Federal lands containing a falcon (excluding kestre!) ciiff nesting site with an active nest and 
buffer zone of federal land around the nest site shall be considered unsuitable. Consideration 
of availability of habitat for prey species and of terrain shall be included in the determination of 
buffer zones. Buffer zones shall be determined in consultation with the Fish and Wildlife 
Service. 


Exception. A lease may be issued where the surface management agency, after consultation 
with the Fish and Wildlife Service, determines that all or certain stipulated methods of coal 
mining will not adversely affect the falcon habitat during the periods when such habitat is used 
by the faicons. 


Analysis 


No falcon cliff nesting sites are known to exist on federal lands within the Elk Creek Tract 
Available cliff sites for nesting within the tract are short, and atypical of the cliff sites beiry; 
selected by peregrine and prairie faicons for nesting elsewhere in western Colorado. 


Criterion 14 


Federal lands which are high priority habitat for migratory bird species of high federal interest 
on a regional or national basis, as determined jointly by the surface management agency and 
the Fish and Wildlife Service, shail be considered unsuitable. 
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Exception. A lease may be issued where the surface management agency, after consultation 
with the Fish and Wildlife Service, determines that all or certain stipulated methods of coal 
is used by the spécies. 


Analysis 


The following list of migratory bird species of high federal and/or state interest are known, or 
considered likely, to breed and nest within the Elk Creek Tract or vicinity: 





Bank-tailed pigeon Lewis’ woodpecker 
Black swift Peregrine faicon 
Cooper's hawk Prairie faicon 
Flammulated owl Western biuebird 
Golden eagle Williamson's sapsucker 
Great blue heron Northern goshawk 
Loggerhead shrike Three-toed woodpecker 


Also, a total of eighty-six species of neotropical migrant birds are known to breed or migrate 
regularly through some part of Colorado. Recent studies in Colorado conclude that 41% of 
these neotropical migrant species are declining in numbers. The study also showed that 
riparian communities, followed by Gambel oak communities support the highest number of 
breeding birds. 


Underground coal mining would impact these species to the degree that the human and 
surface-disturbing activities would impact their breeding and nesting activities and habitats in 
riparian and Gambel oak communities. Of particular high importance are the riparian areas 
throughout the review area, specifically in Hubbard Creek, Bear Creek, and Elk Creek. 

Riparian areas are suitable for coal leasing only with inclusion of the following special stipulation 
to protect the above mentioned migratory bird species: 


1. A one-eighth mile buffer zone (660 feet) will be protected on either side of riparian zones 
(or a buffer zone may be established in accordance with the surface management 


agency guidelines). 


2. No surface disturbances, except surface subsidence, will be permitted within these 
buffer zones, unless practical alternatives exist. 


3. Other raptors (except American kestrel): 


a Conduct surveys for nesting raptors on the lease tract prior to development of 
any surface facilities. 


b. No surface activities will be allowed within one-half mile radius of active nest 
sites between the dates of February 1 and August 15, unless authorized by the 
BLM or Forest Service on a site-specific basis. 
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4. All unavoidable surface disturbance will require approval of the Forest Service and BLM 
Authorized Officer. The BLM or Forest Service will coordinate with the Fish and Wildlife 
Service and the Colorado Division of Wildlife to determine the type and extent of 
allowable variances. A site specific analyses will determine if this stipulation will apply. 


Criterion 15 





Federal lands which the surface management agency and the state jointly agree are habitat for 
resident species of fish, wildlife and piants of high interest to the state and which are essential 
for maintaining these priority wildlife and plant species shail be considered unsuitable. 
Exampies of such lands which serve a critical function for the species involved include: (i) active 
dancing and strutting grounds for sage grouse, sharp-tailed grouse, and prairie chicken, (ii) 
winter ranges crucial for deer, antelope, and elk, (iii) migration corridor for elk, and (iv) extremes 
of range for plant species. 


Exception. A lease may be issued if, after consultation with the state, the surface management 
agency determines that all or certain stipulated methods of coal mining will not have a 


significant long-term impact on the species being protected. 


Analysis 


According to GIS data obtained from the Colorado Division of Wiidlife, portions of T13S, R91W, 
6" PM, Sections 1 and 12, and T13S, RSOW, 6" PM, Sections 6 and 7 are mule deer winter 
range, and ail but the extreme northern end of the tract is elk winter range. No crucial winter 
range for mule deer is located on the tract. Crucial winter range for elk is located in portions of 
T13S, R91W, 6” PM, Section 12 and in T13S, R9O0W, 6” PM, Sections 5 and 6. Surface 
disturbing activities in this area caused by underground coal mining would impact elk and mule 
deer winter ranges. Forest Service data indicates that Bear Creek, Elk Creek, and Hubbard 
Creek are migration corridors for elk. The Elk Creek Tract is suitable for coal leasing only with 
inclusion of the following special protective stipulations on those areas designated as crucial 
winter range during the life of the project, and for migration corridors for elk: 


Coal related facilities and surface disturbances except subsidence will be 
authorized in the Elk Creek Tract only if no practical alternatives exist. The BLM 
and Forest Service will coordinate with the Colorado Division of Wildlife to 
determine the type and extent of aliowable variances. Coal exploration, facility 
construction, and major scheduled maintenance will not be authorized within 
crucial winter ranges from December 1 through April 30. All unavoidable surface 
disturbances within the crucial winter ranges during these times will require 
approval of the BLM and the Forest Service Authorized Officer. No surface 
facilities may be constructed in the stream/riparian corridors on the lease tract 
within a one-eighth mile buffer zone on either side of Hubbard Creek, Bear 
Creek, or Elk Creek, in order to protect migration corridors. Surface disturbance 
within the one-eighth mile riparian buffer zone will not take place from December 
1 through April 30. 


No other federal lands within the Elk Creek Tract, or off-site that would be effected by the 
proposed action are considered critical or essential habitat for resident species of fish, wildlife 
or plants of high interest to the state of Colorado. 
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Criterion 16 





Federal iands in riverine, coastal, and special floodpiains (100 year recurrence interval) on 
which the surface management agency determines that mining could not be undertaken without 
substantial threat of loss of life or property shall be considered unsuitable for all or certain 
Stipulated methods of coal mining. 


Analysis 
The Elk Creek Tract is not within a riverine, coastal or special floodplain. 
Criterion 17 


Federal lands which have been committed by the surface management agency to use as 
municipal watersheds shall be considered unsuitable. 


Analysis 
None of the lands in the propcsed lease tract are within a municipal watershed. 
Criterion 18 


Federal lands with National Resource Waters, as identified by states in their water quality 


management plans, and a buffer zone of federal lands one-quarter mile from the outer edge of 
the far banks of the water, shall be unsuitable. 


Analysis 
None of the lands in the proposed lease tract are identified as a National Resource Water. 
Criterion 19 


Federal lands identified by the surface management agency, in consultation with the state in 
which they are located, as alluvial valley floors according to the definition in Subpart 3400.0- 
5(a) of this title, the standards of 30 CFR Part 822, the final alluvial floor guidelines of the Office 
of Surface Mining Reciamation and Enforcement when published, and approved state programs 
under the Surface Mining Control and Reclamation Act of 1977, where mining would interrupt, 
discontinue, or preciude farming, shail be considered unsuitable. Additionally, when mining 
federal land outside an alluvial valiey floor would materially damage the quantity or quality of 
water in surface or underground water systems that would supply alluvial valley floors, the land 
shall be considered unsuitable. 


Analysis 


The application lands are not within an alluvial valley floor, but such lands drain into the North 
Fork of the Gunnison River, along with both surface irrigated and potentially irrigable sites exist. 
However, material damage to the quality and quantity of water arising on or flowing over the 
proposed lease tract is not anticipated. 
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Criterion 20 





Federal lands in a state to which is applicable a criterion (i) proposed by the state or indian tribe 


iocated in the planning area, and (i) adopted by rulemaking by the Secretary, shail be 
consic¢ered unsuitable. 


Analysis 
This criterion is not presently in effect in the state of Colorado. 
SUMMARY 


The Elk Creek Tract was determined to be suitable for coal mining following the application of 
Unsuitability Criteria Numbers 3, 4, 5, 6, 7, 8 10, 13 16, 17, 18 19 and 20. 


Criterion Numbers 1, 2, 9, 11, 12, 14 and 15 were found to be unsuitable for mining, however, 


after applying the exceptions to the criterion, they were suitable for mining with the following 
restrictions: 





Criterion 1: The lands within Section 35, T12S, R91W, and Section 32, T12S, R91W, 6" PM 
were prociaimed National Forest on June 6, 1905 and are within the Gunnison National Forest. 
These lands are considered suitable for coal mining after applying the exception to Criteria 1. 


Criterion 2: There is a right-of-way for a powerline and road (COC-41183) located on the 
application lands managed by the BLM. The right-of-way is authorized to Oxbow and used for 
mining purposes. Lands invoived in this right-of-way are suitable for coal leasing after applying 
the exceptions to the criteria. 


Criterion 9: For water depletions, as part of the Mine Permit Application Package, the lessee 
shall furnish to the Regulatory Officer at the Office of Surface Mining an estimate of the average 
annual water depletion resulting from the proposed action. Consultation with the Fish and 
Wildlife Service may be required for any planned depletions. Conservation measures for the 
depletion will be determined during consultation. Conservation measures may include a one 
time payment, per acre-foot, to the Recovery Prograrn at a fee to be established by the Fish 
and Wildlife Service. Arrangements for receiving the remitted funs from the lessee will be 
coordinated directly with the lessee by the Office of Surface Mining. 


No surface disturbance or facilities will be located in occupied southwest willow flycatcher 
habitat. Prior to any planned disturbance within riparian habitats on the lease, the lessee must: 
1) Survey the area of the proposed disturbance for suitable southwest willow flycatcher habitat, 
and survey all suitable habitat for the presence of the species. Ali habitat and species surveys 
must be in accordance with the accepted Fish and Wildiife Service protocol; 2) Provide the 
results of all surveys to the Fish and Wildlife Service, the Montrose District of BLM and the 
Paonia Ranger District or the Forest Service; 3) If suitable habitat or individuals are located in 
the area, consultation with the Fish and Wildlife Service will be required to determine suitable 
conservation measures to prevent a “take” under Section 9 of the Endangered Species Act. 
Conservation measures may include avoidance of the occupied habitat, establishment of a 
buffer zone and seasonal restriction around occupied habitat, or others developed for the 
specific site. In accordance with current protocol, surveys for the presence of the species are 
valid for only one year. 
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Criterion 11: With respect to bald or gokden eagle nests which may be established on the Elk 
Creek Tract during the life of the project, the following special stipulations shall be applied: 


1. No new permanent surfac’) facilities or disturbances except subsidence shail be located 
within a one-quarter mile raciius buffer zone around each baid or golden eagle nest site. 








2. No surface ground activ/.3s will be aliowed within a one-half mile radius buffer zone 
around each baid eagle active nest site from November 15 to July 30, and around each 


active golden eagle nest site from February 1 to July 15. 


3. Any proposed surface facilities, disturbances or activities (as noted above) in, or 
adjacent to, these buffer zones will require approval from the BLM or Forest Service on 
@ site-specific basis, after consultation with the Fish and Wildlife Service. 


Criterion 12: With respect to baid or goiden eagle roost sites or concentration areas which may 
be established on the Elk Creek Tract during the life of the project, the following special 
Stipulation shall be applied: 


1. No surface ground activity except subsidence shail occur within one-quarter mile radius 
of wirter roosts between November 15 anc March 15, development may be permitted at 
other periods. If periodic visits are required within the buffer zone after development, 
activity should be restricted to the hours of 10:00 a.m. and 2:00 p.m. from November 15 
through March 15. 


Criterion 14: Riparian zones are present within the Elk Creek Tract and are suitable for coal 


leasing only with inclusion of the following special stipulations to protect resident and migratory 
bird species: 


1. A one-eighth mile buffer zone (660 feet) will be protected on either side of riparian zones 
(or a buffer zone may be established in accordance with the surface managernent 
agency guidelines). No surface disturbances, except surface subsidence, will be 
permitted within these buffer zones, unless no practical alternatives exist. All 
unavoidable surface disturbance will require approval of the Forest Service or BLM 
Authorized Officer. The BLM or Forest Service will coordinate with the Fish and Wiidiife 
Service and the Colorado Division of Wildlife to determine the type and extent of 
allowable variances. A site specific analyses will determine if this stipulation will apply. 


Zz. With respect to other raptors (except American kestrel!) which may occur or become 
established on the Elk Creek Tract during the life of the project, the following special 
stipulation shall apply: 


Conduct surveys for nesting raptors on the lease tract prior to 
development of any surface facilities. No surface activities will be 
allowed within one-half mile radius of active nest sites between the 
dates of February 1 and August 15, unless authorized by BLM or Forest 
Service on a site specific basis. 


Criterion 15: If areas are determined by the Colorado Division of Wildlife to be mule deer and 
elk crucial winter range, and for the protection of migration corridors for elk, the following 
Stipulation shall be applied: 
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Coal related facilities and surface disturbances except subsidence will 
be authorized in the Elk Creek Tract only if no practical alternatives 
exist. The BLM and Forest Service will coordinate with the Colorado 
Division of Wildiife to determine the type and extent of allowable 
variances. Coal exploration, facility construction, and major sct.eduled 
maintenance will not be authorized within these crucial winter ranges 
from December 1 through April 30. All unavoidable surface 
disturbances within these crucial winter ranges during these times will 
require approval of the Authorized Officer. No surface facilities may be 
constructed in the stream/riparian corridors on the lease tract within a 
one-eighth mile buffer zone on either side of Hubbard Creek, Bear 
Creek, or Elk Creek, in order to protect migration corridors. Surface 
disturbance within the one-eighth mile riparian buffer zone will not take 
place from December 1 through April 30. 


, | 








Bureau of Land Management, Various dates, unpublished Wildlife inventories and 
Observations, Uncompahgre Basin Resource Area. Montrose, Colorado. 


Colorado State Statutes, 1988. Division of Wildlife and Division of Parks and Outdoor 
Recreation, Title 33, Chapter 10, Article 11 and 111. 


Federal Register, 1990. Vol. 59. No. 54, U.S. Department of the Interior, Fish and Wildlife 


Service, Washington DC. 

Federal Register, 1991. Vol. No., U.S. Department of the Interior, Fish and Wildiife 
Service, Washington DC. 

Eederal Register 1991, Vol. No. U.S. Department of the Interior, Fish and Wildlife 
Service, Washington DC. 


U.S. Department of the interior, 1983. Vinta-Southwestern Utah Coal Region Environmental 
impact Statement, U.S. Department of the interior, Bureau of Land Management, Utah 
State Office, Salt Lake City, Utah. 


U.S. Fish and Wildlife Service, 1992. informal Section 7 Consultation, Western Colorado 
Suboffice, Grand Junction, CO. 


CONSULTATION AND COORDINATION 


The following agencies and organizations were contacted to gain information pertinent to the 
application of the twenty coal suitability criteria: 


Federal Agencies 


U.S. Department of the Interior 
Fish and Wildlife Service 


U.S. Department of the interior 
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Office of Surface Mining 


Colorado State Agencies 


Division of Wild .e, Southwest Region Office, Montrose. CO 
Colorado Division of Minerais and Geology 


aaity Agencies 


Delta County Planning Department 
Gunnison County Planning Department 
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The evaluation of a coal mining project is a complex and detailed activity. It involves the 
interaction of mining engineering with finance and economics in the analysis of whether a coal 
mune is economically viable to shareholders and investors. 


Mine evaluation involves the assessment of a variety of factors anc vanabies thal are essential 
in establishing the worth of the coal mining project. in determining the economic viability of a 
coal mining project, estimates of coal reserves. mining rates, revenues, costs, expected 
returns, and associated risks must be made. 


The mine evaluation procedure is terative in nature. The estimated coal reserves. as 
established from an exploration program. are the starting point in determining mine size and 
production. in turn, mine size affects production cost (both capital and operating expenses). as 
economics of scale are typically enjoyed with larger production rates. Ultimately, project 
production costs determine the amount of coal that can be mined at a profit and therefore 
determines the magnitude of the annual production rate. 


It is important to remember that each time a variable changes in the mine evaluation procedure. 
the impact of this change on the other variables must be assessed, as well as the effect on 
subsequent financial and economic results. The iterative procedure will be repeated to 
determine the most economic design. This is a time-consuming process. 


Further, @ is important to remember that coal can be mined only when ft is sold, usually under a 
contract with an electric utility. in the metal mining business (e.g. gokd. copper). a diverse 
market exists in response to the supply and demand conditions. Consequently, if the metal can 
be mined, & can be readily sokd. in the coal mine business, the market is more constrained. 
Generally the coal is only sold when the coal producer (the mining company) and the end user 
(often an electric utility) can negotiate a sale. This sale is usually on a contract basis. This fact 
leads the coal mine planners to make assurnptions and predictions regarding the range of 
production that might occur. 


The investment environment associated with the coal mining industry, is unique when 


compared to most other industries. The following describes some of the special features 
associated with the economics of the coal mining industry. 


10 CAPITAL INTENSITY 









Coal mining ventures are extremely capital intensive. especially underground coal mining 
operations which utilize longwall technology Even small coal mining operations that require a 
limited workforce may require multi-million dollar investments 


The total average cost of coal mine production includes a high-fixed cost component that 
primarily reflects capital cost recovery For this reason, the break-even production level for coal 
mining operations is closer to capacity than for other types of industnal operations with lower 
fixed cosis. This is the major reason that for coal mine operations run al or near capacity, often 
employing seven-day per week work schedules. 
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3.0 LONG PRE-PRODUCTION PERIODS 








Even after the occurrence of a coal reserve has been established, several years of intensive 
effort can be required to develop the operation. The pre-production period depends on the coal 
mining and handling methods, size and location of the deposit, and the complexity of the 
regulatory framework. 


The importance of long lead times is amplified when considered in conjunction with the capital 
intensive nature of the coal mining industry. Not only are coal companies committing extremely 
large capital resources to a new or expanded mining venture, but they are also exposed 
financially for a certain period prior to project start up. Also, since capital expenditures are 
returns required to offset the lost investment opportunities represented by the pre-production 
period. in the case of longwaill operations, development must be undertaken in order to 
establish or “block out” the panels required for longwail operations. See Apcendix F, Overview 
of Underground Coal Mining. 


4.0 NON-RENEWABLE RESOURCES 


Unlike most other industries, one unique aspect of the coal mining industry is the extraction of a 
non-renewable resource. Mining revenues result from the “disposal” of the project’s main 
asset, the coal reserve. As a result, the return of and return on the capital investment must be 
obtained within the finite life of the coal reserve block. 


5.0 RISK 


Besides the risks associated with capital intensity and long pre-production periods, mining 
operatiuiis are subject to economic or market risks, geologic and engineering risks, and political 
and regulatory risks. 


Economic or market risks are typically outside the control of the operation; these include 
fluxuating coal prices, inflation, lack of long-term coal contracts, and generally unpredictable 
future economic conditions. 


Technical risks (geologic and engineering) have been notably reduced in recent years with 
improvement in planning methods and toois. 


Often underestimated, political and regulatory risks have been increasingly important in recent 
years when considering coal mining investments. There is an accelerating trend to greater 
political participation and regulatory oversight in coal mining projects. 


6.0 COAL MARKETS 


Coal markets are volatile. in the 1970s, coal customers often signed up for lengthy long-term 
contracts (15 to 20 years). However, the current trend with coal contracts involves relatively 
short contracts (1 to 5 years). In addition, there are literally thousands of factors that effect coal 
markets and prices. Some are economic, like traditional supply and demand theories; others 
are political, such as decisions made by federal, state, and local governments with regard to 
taxation and regulation. Even the most experienced and sophisticated observer of coal markets 
is likely to err in predicting the future course of coal demand and prices. 
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APPENDIX F 
OVERVIEW OF UNDERGROUND COAL MINING 


1.0 INTRODUCTION 


Coal mining involves the extraction of coal deposits. Although the thickness of a coalbed may 
vary, minable deposits generally are continuous over large areas. When the deposit is close to 
the ground surface (less than 200 feet deep), it is generally mined using surface methods. 
Deeper deposits are generally mined by underground methods. 


Geologic strate above and below the coal deposit are known as overburden and underburden, 
respectively. The overburden and underburden strata that are actually in contact with coal in an 
underground mine are called the “roof and “floor,” respectively. Blocks of coal left in place to 
help support the roof of the underground mine are called “pillars.” 


Removal of coal by underground methods creates a void in the stratigraphic column. As a 
block of coal is extracted, natural forces act or the stability of the overburden and cause the 
colurnn to subside. Even in the strongest formations, large, artificial underground openings will 
everitually be filied by the collapse and compaction of overburden and pillars. Underground 
coal mining methods are generally classified or distinguished from each other by the type of 
support used to prevent the roof from collapsing prematurely on workers and equipment. 


2.0 ROOM-AND-PILLAR MINING OPERATIONS 


Room and piliar mining is a type of underground extraction used in near horizontal coal 
deposits where the roof is supported primarily by pillars. Coal is extracted fron rectangular 
shaped rooms, or entries, in the coal seam. Parts of the coal seam are left between the entries 
and serve as pillars to support the roof. The pillars are arranged in a regular pattern, or grid, to 
simplify planning and operation. Pillars can be of any shape but are usually square or 
rectanguiar. The dimensions of the rooms and pillars depend on many design factors, including 
the stability of the roof, the strength of the coal in the pillars, the thickness of the coal seam, 
and the depth of mining. 


Typically, coal seams mined by uncerground techniques in the United States range in thickness 
from 2.5 to 15 feet. For roof control and safety reasons, the width of the rooms, or entries is 
generally limited to 29 feet. The spacing, or centers, between entries varies from 40 to 100 feet 
depending on the stress distributions determined in the design and operation of the mine. 
Spacing between crosscuts is limited by ventilation concerns and is usually specified by federal 
and/or state safety laws (approximately 100 feet). A general representation of room and pillar 
mining is shown in Figure F-1, Conceptual Room and Pillar Mining. 


in underground coal operations, there are two types of room and pillar mining: 


. Conventional room and pillar mining 
> Continuous room and pillar mining 
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Conventional mining involves a cyclical system of extraction, ernploying mobile equipment to 
conduct the production cycie of operations as follows: 


Undercut coal face 

Load holes with expiosives 
Biast 

Load coal 

Roof boli 








In continuous room and pillar mining, the separate unit operations of conventional mining are 
eliminated and performed by a high-performance continuous-mining machine. in the United 
States, most room and pillar mining is conducted using a continuous-miner system which 
includes: 


> A coal extraction machine (continuous miner). 
, A coal haulage system (shuttie cars and conveyor belts). 
> A roof support system (roof bolts and pillars). 


The continuous miner is electrohydraulically powered and track-propelied. Major components 
of this machine include a rotating-cutting drum, a gathering head beneath the cutting drum, and 
an internal conveyor. The machine operator drives the rotating-cutting drum which is situated at 
the front (head) of the machine into the coalbed and cuts coal from the coal face. The 
gathering head which is located beneath the rotating cutting drum shifts the cut coal to the 
conveyor for transfer to the rear (tail) of the machine. A rear, articulating conveyor then 
transfers the coal to independently-operated shuttle cars. 


Shuttle cars (10 to 15 tons per car) are used to transport mined coal frorn the continuous miner 
to a conveyor belt transfer point within the mine. Shuttle cars are either electric- or diesel- 
powered, 2- or 4-wheel drive, and have either a conveyor or push-ram system to discharge the 
coal to the stationary conveyor belt which transports coal outside the mine portal, usually to a 
run-of-mine (ROM) coal stockpile. 


Pillars and roof bolts are used to support the roof. Solid pillars of coal are ieft in place during 
the initial (advance) mining stage to provide basic roof support within each block of mined-out 
coal and along the main access corridors (entries) of the mine. Additional roof support is 
provided by the use of roof bolts. Roof bolts are long steel rods, drilled into place and then 
anchored to the root rock by either a resin give or a mechanical compression device. They 
create a supporting “beam” of rock by bonding or “bolting” several layers of rock strata together. 
The genera! mining/production sequence allows for the continuous miner tc advance about 20 
feet before the roof of the mined area is secured with roof bolts. Several continuous-miner 
sections (entries) are developed concurrently to allow for uninterrupted mining activity (i.e., 
while roof bolts are being installed in some entries, mining can continue in other entries), for 
safety, and for ventilation. 


As a general rule, 30 to 60 percent of the coal remains in place in the form of pillars after the 
rooms are mined. To increase coal recovery, the roof can be temporarily reinforced with 
additional bolts so that those pillars not required for support of the main entries can be 
systematically removed. in this second stage of mining, pillars are removed (or “robbed”) as 
the mining equipment “retreats” from each mined room. As pillar-robbing progresses, each 
mined-out block of rooms is allowed to cave in, and the mined area is abandoned. 
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3.0 LONGWALL MINING OPERATIONS 





Longwail mining is an underground extraction method in fairly flat-lying, tabular coal deposits. 
A “long” face is established scross a panei, which is blocked out on both sides by entries. 
These entries are known as the “headgate” entry and the “taligate” entry. The headgate entry 
is used for the passage of intake air and the transportation of coal, personnel, and supplies, 
while the taiigate entry is used for the passage of the return air. A general representation of 
longwail mining is shown in Figure F-2, Conceptua! Longwail Mining. 


The tongwail pane! layout is simple and conducive to good ventilation, and crews always work 
of residual pillars than other mining methods, coal recovery is higher. Depth of overburden for 
a@ iongwail operation can vary from 200 to over 2,500 feet, with coal seam thickness ranging 
from 4 to 15 feet. 


Panel width and pane! length are usually determined by experience, based on the size and 
shape of the coal deposit, geologic conditions, and the capacities of the transportation, 
ventilation, and power equipment that can be supplied. in the United States, the panel width 
typically ranges from 500 to1,000 feet; panel length also vary, ranging from 3,000 to 15,000 
feet. 


While the width of the panel face, or wail, is measured in hundreds of feet, the actual working 
area is narrow, measured in feet. A longwail system is kept open, by a series of heavy-duty, 
electrohydraulically powered, yielding supports that form a cantilever or umbrella of protection 
over the face. As a cut, or slice, is taken along the panel face, the supports retract, advance 
and re-engage, allowing the roof to cave in the mined-out area behind the supports. The caved 
material is known as “gob.” 


A very old method, longwall mining originated in European coal mines in the seventeenth 
century and has widespread use in coal-producing countries outside the United States. Only 
since the 1960s, when self-advancing, hydraulic support systems were perfected, has longwaill 
mining been accepted in the United States. Other innovations that have led to its growing use 
in coal fields are the development of mobile, flexible, armored conveyors, high-speed 
continuous mining machines (shearers), and roof control and caving practices grounded in 
sound rock mechanics principles. 


Longwaill mining operations in the United States is predominantly of the “retreating” type. That 
is, the headgate and tailgate entries are developed, and the longwall mining system “retreats” 
frorn the back of the pane! toward main entries. See Figure F-3, Typical Longwaill Pane! Layout 
in the United States. Longwali development is strikingly similar to the development for room 
and pillar mining. 


Longwall operations in the United States are conducted with a longwall mining system. As with 
the continuous miner, the longwall system will include: 


. A coal extraction machine (shearer). 


, A coal haulage system (face conveyor). 
, A roof support system (shields). 
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Whereas the continuous-mining system involves several independently operated pieces of 
equipment to mine coal, the longwail mining system is totally integrated, with all of the 
actually moves along the face conveyor and the shields are physically connected to it. 


The shearer, like the continuous miner, is electrohydraulically powered. The major components 
of this machine are the rotating-cutting drums and the tram system. The drums, located at 
each side of the machine, are limited to an up-down movement. The machine operator drives 
the rotating-cutting drums into the coalbed as the machine trams laterally along the face 
conveyor, thereby cutting coal from the coal face. Cut coal falls to the floor-supported face 
conveyor for transport to the end of the iongwail, the “headgate.” There, the coal is transferred 
to another conveyor belt that transports the coal outside the mine portal. The end of the 
conveyor opposite the headgate is known as the “tailgate.” 


Longwail roof support is temporarily provided by the use of hydraulic roof supports (shields). 
Major components of the shieids include canopy, hydraulic cylinder, hydraulic controls, and the 
base. The canopy is a thick, reinforced-stee! plate that is pushed against the roof by hydraulic 
cylinders to support the weight of the overburden while coal removal operations continue below. 
Shields are generally 5 feet wide, vary from 4 to 15 feet high, and have a design-load capacity 
of 500 tons or more per shield. The base length of the shield is relatively short, allowing the 
face conveyor to sit on the floor in front of the base. Shields are designed to be large enough 
to safely cover the face conveyor, shearer, and workers. in the longwail system, individual 
shields are installed next to each other along the entire longwai! face, from the face conveyor 
headgate to its tailgate. See Figure F-2, Conceptual Longwali Mining. 


The mining/production sequence involves cutting (shearing) a section of coal face, typically 30 
to 42 inches deep, from the headgate to the tailgate, using hydraulic rams to move the face 
conveyor up against the face of the fresh-cut coal seam. Hydraulic rams attached to the face 
conveyor then move individual shields forward. The unsupported roof behind the shields is 
allowed to cave to the floor. As the block of coal is systematically removed, the mined area is 


gradualty abandoned 
4.0 MECHANISMS OF SUBSIDENCE 





Removal of coal deposits by underground mining methods creates voids that are filled when 
natural forces weaken the overburden and it collapses. The collapse of overburden into the 
void and the transiation of this movement to the surface are known as subsidence. 
Subsidence-related deformation of rocks above underground mines can consist of 
fragmentation, fracturing, sagging, and bedding-plane separation. However, ce-“"a of the 
overburden into mined areas does not always transiate into surface subsidence. lhe typ. “ 
deformation that occurs, and whether the deformation reaches the surface, depends on a 
number of factors, including rock type, rock strength, mine layout, mine cepth, and how far 4 
particular horizon lies above the void in the mined area. The magnitude, extent, arc duratio. . -. 
subsidence can be minimized by an efficient mine layout, proper barrier and pillar de: gn, and a 
rapid and efficient mining system. 
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4.1 Subsidence-Related Deformation 





In the overburden above mined areas, three zones of deformation tend to develop in response 
to subsidence, as shown on Figure F-4, Conceptual Representation of Subsidence Deformation 
Zones. in the fragmented zone, rocks of the immediate roof are expected to fragment, cave. 
and rotate. This zone can be as much as ten times thicker than the void produced by mining 
(the mining height). Directly above, in the fractured zone, rocks are expected to fracture and 
zone can be as much as 50 times thicker than mining height. in the third zone, the deformation 
zone (which some scientists separate into two zones), rocks should sag downward without 
zone can extend from the top of the fractured zone to the ground surface. After the 
deformation process, fractures that developed in the softer sandstones and shales tend to 
close, while fractures that developed in more brittle rocks may remain open. 


if deformation reaches the surface, subsidence will typically appear as basins or depressions, 
pits, and/or cracks. Subsidence basins can form above room-and-pillar mines where the pillars 
have been robbed or above longwail mines. These basins are typically elliptical or trough- 
shaped because the rooms or panels are large and rectangular, and coa! searns often are 
nearty horizontal. Subsidence pits can form above room-and-pillar mines where the pillars have 
been retained because the overburden directly above the pillars continues to be supported, 
while the overburden above the mined area collapses into the mined-out rooms. 


Horizontal strain, both tensile and compressive, results from lowering of the surface during 
subsidence. Tension that can cause cracks occurs as the surface begins to subside and 
stretch. Compression takes over and closes some of the tension cracks as the ground begins 
to settle. Corresponding changes in surface slope generally are temporary and commonly have 
@ magnitude of less than 3 degrees. Tension cracks are more apparent than compression 
features because rocks are stronger in compression. Tension cracks are more abundant in 
solid rock than they are in unconsolidated materiais. At the surfece, tension cracks can range 
from smaii (less than an inch), subtle features that are difficult to recognize to fractures that are 
several feet wide and several feet deep. Surface fractures may be temporary, with many 
closing during successive subsidence events, after natural deposition of sediment, or when 
frost heaving fills them. Tension cracks over the edges of the mined area (the mining 
boundaries) may remain open indefinitely. This is most evident in areas where brittle 
sandstones or other rocks crop out. The surface soil cover will have an influence on the 
cracking that is actually visible at the surface. Unconsolidated deposits of alluvium, colluvium, 
and soil tend to obscure surface cracks. 


42 Factors Controlling Subsidence 


Several factors control the area, amount, rate and duration of subsidence. Mining factors 
include mine geometry, extraction ratio, mining method, height of the mine workings, and 
mining rate. Geologic factors include thickness of the coal deposit, along with the thickness, 
lithology, strength, structure, and bulking (or swell) factor of the overburden. The subsidence 
factor and the angle of draw are used to describe the maximum vertical displacement and the 
areal extent of subsidence, respectively. 


The mine geometry (or mine design) determines the size and configuration of the rooms, pillars, 
and panels; the height of the openings and pillars; and the spatial relation to any abandoned 
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mines that may be located above the active mine. Generally, mines are designed so that the 
subsidence process can take advantage of joints in the overburden. This can minimize sagging 
of the immediate roof and promote rapid roof collapse. Although subsidence can be reduced by 
leaving pillars for support, this procedure may only delay subsidence because pillars and roof 
rocks generaily yield with time and weathering. 


The extraction ratio is the ratio of the amount of coal extracted to the total arnount of coal in the 
Geposit. Longwaili mining, because it extracts nearly 100 percent of the coal within a longwaii 
panel, generally achieves an overall extraction ratio in excess of 80 percent of the total! coal 
deposit. Room-and-pillar mining rarely extracts more than 55 percent of the total resource, but 
pillar robbing upon retreat from a mine has the potential to extract nearly as much of the coal as 
does longwaill mi: ing. 


The mining method also influences the amount of subsidence. Longwaill mining results in more 
subsidence than room-and-pillar mining, principally because of its greater extraction of coal. 
Efficient robbing of pillars, however, can result in surface subsidence nearly equal in magnitude 
to that associated with longwail mining. Subsidence above roorn-and-pillar mining areas is also 
less predictable and more variable in surface expression than above longwaill panels because 
the extraction ratios and heights of caving are more variable. 





The mining rate affects subsidence, too. When the mine face is extracted at an even and rapid 
rate, smoother subsidence profiles occur with less differential movement. 


Thickness of the coal deposit, thickness of the overburden, and height of the mine workings 
control maximum subsidence. The subsidence factor is the ratio of maximum surface 
subsidence to the seam mining height and is often expressed as a percentage. For exampie, if 
7 feet of subsidence occurred over a mine with a 10-foot mining height, then the subsidence 
factor would be 70 percent. in the Western United States, subsidence factors range from about 
45 to 90 percent of the thickness of coal. The angie of draw identifies the limits of subsidence 
beyond the boundaries of the mined area (the areal extent of subsidence occurring at the 
ground surface will be larger than the underground void). It is expressed in Gegrees from 
vertical above the edge of the mined area. For exampie, if the angie of draw were 20 degrees 
and the overburden were 500 feet thick, then subsidence could occur as much as 182 feet 
beyond the edge of the mined area. in the Western United States, subsidence angles of draw 
range from about 5 to 30 degrees. 


Sagging, caving, and fragmentation are governed by the strength and structure of the 
overburden. The composition of the mineral grains and the cements that bind the grains 
together affect the strength of the rocks. Existing faults and fractures in the overburden offer 
good sliding surfaces that can influence the angie of drew. The strength and structure of the 


The bulking factor, or the volumetric increase of fragmented rocks relative to their undisturbed 
and in-place volume, is a major factor influencing subsidence. The bulking factor is determined 
by the size and shape of the broken rocks, the contact stresses among rock fragments within 

the fragmented zone, and the relative strengths of the affected rocks. Bulking factors generally 
are lowest where the overburden is composed of soft claystones and thinly bedded shales, and 
greatest where hard, thickly bedded to massive sandstones and limestones predominate. |f 

rock fragments randomly fall to the floor of the mined area, and if strong, massive rocks occur 





North Fork Coal ¢ Draft Environmental impact Statement 





07 








September 1999 Appendix F Page F-7 
in the fractured and deformation zones, then the bulking factor is higher. Higher bulking fectors 
in the overburden result in less vertical movement of the rocks and in reduced tension and 
compression at the surface. 


43 Prediction of Subsidence 





Subsidence associated with underground mining is anticipated, and its magnitude and extent 
can be predicted. Often, predictions of maximum surface subsidence and horizontal tensile and 
compressive strains are used to help assess the secondary impacts to other res srces (both 
human and natural). Data collected during actual subsidence are used to verify prefixing 
predictions. 


A method of calculation developed by the British National Coal Board offers one of the most 
comprehensive, conservative, and accurate techniques for predicting subsidence and surface 
strains. Other researchers have modified it for the stronger strata of coal mines in the Western 
United States. inputs to the subsidence prediction model are depth, mining height (seam 
thickness), and room or pane! geometry. 


Subsidence profiles can be used to illustrate subsidence and strain predictions above a mined 
area. Diagrams A, B, and C of Figure F-5, Example of Subsidence and Strain Profiles, shows a 
cross-section of a longwaill mine and the subsidence and strain profile that might be expected to 
develop over two mined-out longwaill panels. in this example, the longwaill panels are 800 feet 
wide, overburden is about 780 feet thick, mining height is 13.5 feet, the subsidence factor is 70 
percent, and angle of draw is 22.5 degrees. Under these conditions, the maximum final surface 
subsidence would be 9.6 feet, which would occur over the middie of each panel. Final 
subsidence over the pillars between two panels, while not reaching the maximum, wouid still be 
about 5 feet. 


in diagram B, the dashed line indicates the limit of subsidence resulting from a single panel, 
and the upper solid line represents the extent of subsidence (about 25 feet) immediately after 
mining the adjacent panei. The lower solid line represents the maximum final subsidence over 
the pillars after they have collapsed under the weight of the overburden. 





Diagram C shows the compressional strain that occurs above the panels and the tensile strain 
that occurs at pane! boundaries and over pillars as the strata flex and stretch downward into the 
subsidence trough. In this exampie, the tensile strain exceeds the strain criterion in areas 
above the pane! boundaries and the pillars; surface cracking would be predicted in these areas, 
with larger maximum tensile strains possibly resulting in wider cracks. The exact location and 
actual width of open surface cracks is unpredictable. 






A monitoring program is generally implemented at underground mines to collect subsidence 
data. These data are used to verify the accuracy of the predicted subsidence under actual 
ground conditions and to detect mining induced impacts to surface resources, both predicted 
and unpredicted. in addition, site-specific angie of draw, subsidence factor, and tensile strains 
may be caiculated. These results can be used to refine the predictive model, which then can be 


used to estimate the effects of mining in successive longwall panels Guring the remainder of the 
mine life. 


A number of techniques and types of equipment can be used in subsidence monitoring 
programs: conventional ground surveying of monuments located over panels and extending out 
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over unmined areas; installation of extensometers to measure horizontal strain: seria! 
photographic surveying, analytical aerial triangulation; digtal terrain modeling: surface 
observations; and well, surface water, and spring monitoring. To be effective, monuments must 
be constructed so they are unaffected by movements unrelated to subsidence, such as soil 
heave due to freezing. 


44 The Subsidence Event 










Subsidence, when load of the overburden is high compared with the rock strengths (that is, 
when the mined sear is fairly deep), may be summarized as follows: 


. Sufficient coal is removed to open up the mine void, and the roof support systern 
is withdrawn or advanced. The immediate roof is fragmented and “bulks” into the 
mined area, and a percentage of the mining height (.e., the subsidence factor) 
subsides ail the way to the surface. The surface sags downward behind the 
advancing front of the longwaill mining activity or the retreat (when pillars are 
robbed) in room-and-piliar mining activity. The subsidence trough formed at the 
surface (controlied by the angie of draw) is wider than the mined areas. 


. The advance of the iongwall mining activity or the retreat (when pillars are 
robbed) in room-and-pillar mining activity also extends the deformation in the 
overburden. As the overburden rocks bend into the subsidence trough, new 
ground is placed in tension and new fractures open up. As the mining face 
passes under and progresses away from a particular point, the area of tensile 
stress moves away as well. Settling, accompanied by compression, takes over 
behind the area of stress, and the tensional fractures tend to close. As 
successive areas are mined, this activity takes the form of a smooth subsidence 
wave. Pillars collapse under the overburden load when panels or rooms are 
mined on both sides of those pillars. This collapse can help smooth out surface 
irregularities and close some of the remaining surface cracks. Massive 
sandstones in the overburden can also assist in smoothing out irregularities 


when they act as “beams” and produce a more complete collapse of pillars. 


. Subsidence movement over longwaill mines and over room-and-pillar mines 
where pillars have been robbed tends to be relatively short-lived. Ninety to 95 
percent of the subsidence is expected to occur once coal extraction in an area is 
complete. Residual subsidence should occur within two to five years after 
mining has ceased. Some delayed subsidence may occur over pillars that 
Geteriorate slowly. 


> Subsidence movernent is much slower over room-and-pillar mines where pillars 
have been left behind, depending on the design and height of the pillars and how 
much overburden weight rests on each pillar. Eventually, even the strongest 
pillar will deteriorate and collapse. 


Where a mined area is fairly shallow and massive sandstones in the roof provide some support 
to the overburden load, subsidence can occur abruptly with the entire load falling as a unit. 


Here, the surface expression may not be as smooth as that previously described, and larger 
cracks could result. 
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APPENDIX G 
HISTORICAL COAL MINING ACTIVITY 








Coal was discovered in the hiorth ~ ork of the Gunnison River valley in the early 1680s. 
Commercial coal mining on a large scale in the region began near Somerset at the Utah Fuel 
Corporation Somerset Mine in 1903. The Denver and Rio Grande Western Railroad 
constructed a railroad to service this Utah Fuel operation. The area around Sornerset became 
one of Colorado's mosi important coal producing regions on the western slope. The location of 
the historic mining operations and the extent of their coal extraction is shown on Figure 3. 
Historic Coal Mines and Federal Coa! Lease Locations, found in the attached volurne of EIS 


figures. 


For the past 100 years, numerous coal mining operations have been developed and operated in 
the valiey. Some operations were small, operating only during the winter, with miners working 
the orchards during the summer. Other operations were large, on a relative scale for thei day. 


Utah Fuel Corporation (later U.S. Steel) shipped their coal to Utah for use as coke in the stee! 
making process in stee/ mills. Other coal produced from the mines in the region was used for 
domestic heating in local western siope towns and communities. Still, other coal production has 
been shipped to electric utilies, cement plants, and miscellaneous industrial users. 


The steady expansion of population in the Sornerset and Paonia area because of the coal 
mining activities also created a local market for agricultural products. Also the railroad, 
constructed to ship coal, brought ranchers and farmers into contact with distant markets. Along 
with coal mining, the main economic base of the area during the century has been ranching and 
farming. 


Coal mining in the valley always has been influenced by markets and coal prices. In the 1980s. 
coal prices showed weakness and many of the mines closed or curtailed operations. in recent 
years, although coal prices remain relatively low, there has been increased interest in the coal 
in the North Fork of the Gunnison River valley as @ “clean-compliance’ coal for electric power 
generation. This use is attributed to its high BTU and low sulphur content. 








This appendix provides an overview of historic mining operations located in the North Fork of 
the Gunnison River valley. Most of the information on these mines was obtained from the files 
of the Colorado Division of Minerais and Geology. 


Bear No. 1, No. 2, and No. 3 Mines 


Tony Bear opened the Bear No. 1 Mine in 1932. The Bear No. | Mine is located in the SW. 
SE, Section 9, T13S, R90W. The Bear No. 2 portais were opened approximately 1.000 feet 
west of the Bear No. 1 portal. The Bear No. | and No. 2 Mines operated in the B and C seams. 
and frorn 1932 until their closure in 1960, these operations produced a total of 3,814,164 tons 
or an average of 100,374 tons per year. Coal production from the Bear No. | and No. 2 Mines 
varied from early pick and shovel operations with a production of only 1,283 tons in 1932 to a 
high production output of 250,152 tons in 1979. 


Using continuous room and pillar mining techniques, from 1968 to 1960, the Bear No. 1 and No 
2 Mines produced 2,188,873 tons of coal, or an average of 132,406 tons. in 1981, the portals 
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were sealed, surface facilities removed, anc Ux act "jaded and seeded. Al the sare time. 
Bear Coal Company purchased the oki Edwards mining property and developed the Bear No. 3 
Mine. The portals for the Bear No. 3 Mine were located in the SE. SEs, Section 8, T13S. 
RSOW. The Bear No. 3 Mine operated from 1981 through 1996 producing a total 2,136,345 
tons, for an annual average production of 213.635 tons. The Bear No. 3 Mine was closed in 
1996, the portals were sealed, and reciarmation at the site began. 





A unique historical aspect of tt.e Bear No. 1, No. 2, and No. 3 Mines is the fact thal they were 
run by @ single family operation, the Bear Coal Company, originally Tony and Virginia Bear, and 
later their son William Bear. Four generations of the Bear family worked at these operations. 


The old Blue Ribbon Mine operated from 1952 until 1963 and was located in the NE. NW. 
Section 2, T13S, R91W. During that time, the mine produced only 35,805 tons, or an average 
of approximately 3,255 tons per year. The mine produced coal for local markets using a 
conventional “cut and shoot” method. The old Biue Ribbon Mine produced from the E seam or 
the “Hawk's Nest" seam. 


The modern day Biue Ribbon Mine was located immediately adjacent to the old Biuve Ribbon 
Mine. it operated from 1977 through 1985. During that time, the mine produced 922.856 tons. 
Or an average of 115,357 tons per year. The mine was closed and reclaimed in 1986. The 
mine produced coal with modern continuous miners. Coal was transported from the face with 
electric shuttle cars. Bell conveyors were used to transport the coal to the surface. Electric 
power was supplied to the mine by on-site diese! generators. Like its procecessor, the mine 
produced from the E seam or “Hawk's Nest”: seam. 


Bowie No. 1 Mine and Coal Loadout 


The Bowie No. 1 Mine and the Bowie No. 1 Coal Loadout were originally developed and 
operated by Colorado Westmoreland inc. as the Orchard Valley Mine and Loadout. in 1994, 
these facilities were sold to Cyprus Coal Company who operated the mine until 1997, 
whereupon it was sold to Bowie Resources, Lid. The Bowie No. | Mine is presently idle, with 
no coal production from this mining operation since 1996. The mine was operated as a room 
and pillar operation, and has a capacity to produce approximately 1.5 million tons of coal per 
year. When operating, the coal was hauled from the mine portal area to the coal loadout facility 
near Paonia. 


The Bowie No. 1 Coal Loadout was constructed by the Colorado Westmoreland inc.. This 
facility is presently receiving coal from the Bowie No. 2 Mine. Coal is hauled currently to the 
loadout with highway trucks under a contract between Bowie Resources, Lid. and Savage 
Trucking, Inc. The Bowie coal loadout includes a truck Gump area, conveyors, three silos with a 
capacity of 7,000 tons each, and a batch loadout tower for loading railroad cars. 


Bowie No 2 Mine 


The oid King Mine and ass« ciated facilities were purchased from Adolph Coors Company by 
Bowie Resources Lid. in 1996. Bowie developed a new portal facility on the D seam. 
Gesignated as the Bowie No. 2 portal. The mine presently uses room and pillar mining 
techniques, bul plans to install a longwall system in 1999. The mine produced 1.2 million tons 
of coal in 1996; but, with the new longwail system, production could be increased up to 5 million 
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tons per year. The coal removed from the Bowie No. 2 Mine is presently loaded on trucks and 
hauled to the Bowie No. 1 Loadout. The Bowie No. 2 Lortals are located in the SW’, SW, 
Section 10, T13S, RS1W. 





Converse Mine 


The old Converse Mine is located in the SW'%, NW", Section 24, T13S, RS2W. This mine was 
originally opened to provide coal for local use and was opere*sd from 1913 through 1936. The 
old Converse Mine produced only 15,801 tons during its life, averaging only 687 tons per year. 
The original mine was opened by Frank Converse and utilized pick and shove! mining methods. 


The mining property remained idle until 1974, when the area was leased to Consolidated Coal 
Company who conducted some expansion activities on the tract. in 1976, the property was 
sold to Colorado Westmoreland Inc. and the Orchard Valley Mine was developed. 


Edwards Mine 


Underground coal mining activity south of the community of Somerset, Colorado across the 
North Fork of the Gunnison River began in 1934 with the opening of an underground operation 
owned by Mr. Ciark and Mr. Blair. This mine was originally known as the Lone Pine Mine and 
in 1943, the mine was renamed the Edwards Mine. Coai mining from this operation continued 
over 30 years until the operation. ceased in 1965. 


The Edwards Mine production ranged from a low of 980 tons in 1935 to a high of 42,773 tons in 
1945. Over its 30 year life, the mine produced a total of 381,350 tons from the B seam and 
123,723 tons from the C seam, for a total combined production of 505,073 tons, or an average 
of approximately 15,783 tons per year. The mining site of the old Edwards Mine remained 
inactive from 1946 until 1981, when the property was bought by the Bear Coal Company and 
the Bear No. 3 Mine was developed. 


The Clark Mine (Windjammer Mine) was operated by Mr. Clark and Mr. Biair from 1934 to 
1942. The mine was re-designated the Edwards Mine in 1943 and was operated by George M. 
Edwards from 1943 through 1945. In 1945, the mine was sold to Paul R. Ciark who owned the 
Clark Coal Company, and Mr. Clark operated the mine from 1946 through 1957. The North 
Fork Coal Corporation operated by B.R. Knoll and Partners, purchased the mine in 1958 and 
operated it until 1966, when the mine was closed. 


Farmer's Mine 


The Farmer's Mine was opened by Paonia area farmers in the early 1900s for use in local 
houses, in the schools and in a small Paonia power pliant. The mine operated from 1911 until 
1921 with a total production of 51,249 tons, or an average of 5,129 tons per year. 


In 1959, the Emmons Brothers purchased the mine and operated it until 1965 when the local 
market declined. The highest production attained was approximately 25,000 tons in 1964. The 
upper D seam was mined by the pick and shovel method in the early years. Later, hand drilling 
and explosives were used. Hauling was by mules and four-horse wagon teams. 
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Hawk's Nest Mine 





The Hawk's Nest Mine underwent an interesting evolution of operations. The first extraction of 
federal coal lands was by a group of ranchers for their own use in the early 1900s. They used a 
portal located in the NW’, SW'%, Section 12, T13S, ROW. 


A small extraction of coal for ranching use went on untii October 1922, when the Champion 
Coai Company was formed to expand the original ranchers’ operation in the © seam using room 
and pillar mining methods. This expanded operation became known as the Hawk’s Nest Mine. 


The existing mine was subleased in 1932 by Mr. Clement Audin who continued to work the 
mine, purchasing the lease in 1938 and subsequently purchasing Champion Coal Company in 
1942. 


A second portal designated as the Hawk's Nest No. 2 Mine was developed in 1946 in the NW'%, 
SE%, Section 11, T13S, R9OW, in an area where roof conditions were better. The old portal 
and mine area, subsequently designated as the Hawk's Nest No. 1 Mine, were closed in 1947. 


in 1953, Mr. Ellis Axelson opened a new mine, the Black Beauty Mine, from a portal at the E 
seam outcrop located in the NE%, SE, Section 10, T13S, R9OW. A second portal, the East 
Oliver portal and the associated Oliver Mine were subsequently developed approximately 1,000 
feet to the west of the original portal. The Oliver Mine extracted coe! from both the D and E 
coal seams. 


Western Slope Carbon, inc. was incorporated in 1970. The corporation purchased the Hawk's 
Nest No. 1 and No. 2 Mines from the Audin family and the Black Beauty Mine from Mr. Axeison. 
The Black Beauty Mine was then renamed Hawk's Nest No. 3. The Hawk's Nest No. 1 was 
closed in 1947 by the Audin family, and the Hawk's Nest No. 2 Mine was closed in 1970 due to 
insufficient capital. Western Slope Carbon, Inc. then renovated the Hawk's Nest No. 3 Mine. A 
bleeder portal was developed for ventilation. 


in December 1974, Western Slope Carbon, inc. was acqu'red as a wholly-owned subsidiary of 
Northwest Energy Company. The Hawk's Nest No. 2 portal was re-designated as the East 
portal, and all surface facilities were replaced and the underground workings were rehabilitated. 


In the fall of 1980, a portion of the Hawk's Nest Mine was converted from conventional room 
and pillar mining to the first longwall operation in the North Fork of the Gunnison River valley. 
The Hawk's Nest No. 3 portal was re-designated as the West portal, and underwent significant 
surface and underground renovation. 


From 1966 through 1970, the Hawk's Nest mining complex produced approximately 174,144 
tons of coal from the E seam, or an average of approximately 43,536 tons per year. From the 
period 1970 through 1983, the Hawk's Nest No. 3 Mine produced 2,623,600 tons from the E 
seam, or approximately 201,815 tons per year. When the Hawk's Nest No. 2 Mine was 
reopened and operated from 1976 through 1980, approximately 1,321,017 tons were removed 
from the E seam, or an average of approximately 330,254 tons per year. The idied property 
was purchased in the late 1980s end was to be operated as the Bive Horizo:, Coal Company, 
but never came to be. 
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The Hawk's Nest portal areas were reciaimea during 1990 and 1991 by the Colorado Division of 
Minerals and Geology after bond forfeiture. The mine portals were sealed, al! surface facilities 
were removed, and the areas were contoured and seeded. 


King Vine 


The King Mine was ‘ocated in Sections 3, 10 and 11, T13S, R91W, and produced coal from 
1903 to 1975. The mine initially utilized a pick and shovel method of operation. The early mine 
plant consisted of a stable, mules, blacksmith shop, and steam plant and pump. In later years, 
from the portal with wagon teams. A tramway from the mine was completed in 1907. A four- 
track tipple was used to load the coal onto rail cars. The mine supplied coal to a mine mouth 
electric power generating station from 1922 until about 1949. The power plant supplied 
electricity ta the surrounding area. The King Mine produced from the B seam. Previous 

* __ Operators of the property included Jack, Aiex and Wallace Bowie (1903-1917), Juanita Coal and 
Coke Company (1917-1974), and Adolph Coors Company (1974-1995). The mine produced a 
variety of tonnage ranging from a low of 1,049 tons in 1906 to a high of 103,622 tons in 1920. 
In totai, the mine produced 2,996,248 tons or an averace of approximately 41,615 tons per 
year. in 1995, the Adolph Coors Company sold the property to Bowie Resources, and the 
Bowie No. 2 Mine was developed. 





Orchard Valley Mine 


The Orchard Valley Mine was opened in 1976 at the site of the old Converse Mine in the SW, 
NW'%, Section 24, T13S, R92W. The Orchard Valiey Mine was owned and operated by 
Colorado Westmoreland inc. The mine produced coal from the D seam from 1976 to1993. A 
total of 5,726,166 tons were mined from the Orchard Valley Mine, at an average of 
approximately 716,021 tons per year. 


Colorado Westmoreland Inc. also built a modern train loadout facility adjacent to the North Fork 
of the Gunnisori River in portions of Sections 31, 32 and 29, T13S, R91W. This facility included 
@ truck dump station, coal silos, and a coal train loadout, along with a spur line from the main 


In June 1986, the Orchard Valley Mine was closed after a mine fire. The mine re-opened 
through west portais in January 1987. The property, including the mining operation and the 
loadout were later sold to Cyprus Coal Company in 1994, who in turn sold to Bowie Resources, 
Lid. in 1996. The Orchard Valley Mine was renamed the Bowie No. 1 Mine, and the associated 
coal loadout facilities near Paonia became known as the Bowie No. 1 Loadout. 


Sanborn Creek Mine 


In 1990, the Somerset Mining Company developed and opened the new Sanborn Creek Mine in 
the C seam. This mine utilizes the surface facilities at the location of the old Somerset Mine. 
The Sanborn Creek Mine has continued operations through a series of names including: 
Somerset Mining Company (1990-1995), Pacific Basin Resources (1995-1996), and Oxbow 
Mining, inc. (1997-present). While ownership entities appear to have changed over the period 
from 1990 through present, Oxbow Carbon and Minerais, inc. has remained in ownership since 
the start of the mine. Mine personne! and operations have generally remained state. 
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New coal handiing facilities have been constructed at the Sanborn Creek Mine, along with a 
new shop and office compiex. A new batch rail loadout has also been added to this facility. 


The Sanborn Creek Mine utilizes longwaill mining techniques and mined 1.5 million tons of coal 
in 1998. The mine was planning for a production of 4.0 million tons in 1999, but was forced to 
shutdown in January of 1999 when elevated CO and CO, were detected in the mine ventilation 
exhaust as the result of a fire. The mine was sealed and the mine fire area flooded with water. 
Oxbow reopened the operation in June of 1999. 


The new Elk Creek Mine, with its longwall systern and related conveying capacity will have the 
potential te produce up to 6 million tons per year of coal. 


Somerset Mine 


In 1902, shortly after initial coa! discoveries and development in the area, the Denver and Rio 
Grande Railroad was extended up the North Fork o: the Gunnison River valley to Somerset. 


With both the need for coal for railroad and access to other markets, the Utah Fuel Corporation 
constructed a company town at Somerset in 1903 and operated the Sornerset Mine from 
portals at the C seam outcrop. in the 1920s, approximately 300 miners produced 1,200 tons of 
coal daily from the Somerset Mire. The Somerset Mine portals and associated surface 
facilities, located in the SW'%, SEs, Section 8, T13S, R9O0W, occupied the area of the present 
Oxbow Mining, inc. surface facilities. 


The Somerset Mine was a major producer in the North Fork of the Gunnison River valley, 
operating continuously through the 1980s. The mine had a series of owners including Utah 
Fuel Corporation (1903 through 1935), Kaiser Stee! Corporation (1935 through 1946), Minerais 
Development Corporation (1946 through 1958), U.S. Steel Mining Company (1958 through 
1985), and Kaiser Coal Company (1986 through 1990). 


Ongoing expansion of the Somerset Mine and associated surface facilities included 
development of surface facilities along Bear Creek in the 1960s and Hubbard Creek in the 
1970s and 1980s. The Sormmerset Mine extracted coal from the B seam under Bear Creek and 
under Hubbard Creek. When the Somerset Mine was shutdown at the end of 1985, mining was 
occurring west of Hubberd Creek in the B seam. The C seam was mined until about 1980 
when U.S. Steel Corporation dosed the entire Somerset operation. 


There was extensive renovation and construction work at the Somerset Mine in the 1960s. This 
included the construction of a dump station and crusher installation in the early 1960s, followed 
by the construction of a coal storage silo and a new rail line in the late 1960s. Production from 
the Somerset Mine ceased in 1985, and the mine sat idle until 1990. At this time, the B and C 
seam portals were sealed. 


In 1990, the Somerset Mining Company developed and opened the new Sanborn Creek Mine in 
the C seam. The existing surface facilities of the Somerset Mine were again utilized. 


Terror Creek Loadout 


A custom coal loadout, known as the Terror Creek Loadout, was constructed in 1982 by the 
Pacific Basin Coal and Carbon Company. The Terror Creek Loadout is located in Section 15, 
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T13S, R91W. Originally, the Terror Creek Loadout received coal from the Bear No. 3 Mine. 
Presently, the loadout receives coal from the Sanborn Creek Mine. The Terror Creek Loadout 
is able to handle approximately 150.000 tons of coal per year. The facility is owned by Oxbow 
Carbon and Minerals, inc. (68%) and the Bear Coal Company (12%). The facility is currently 
operated by Oxbow Carbon and Minerals, Inc. 





The West Elk Mine portal facilities are located in the NW’, Section 16, T13S, RSOW. The mine 
was originally developed as the Mt. Gunnison No. 1 Mine in 1980 by ARCO under a subsidiary 
known as West Elk Coal Company, later (1993) changing its narre to Mountain Coal Company. 
The mine was sold in 1998 to Arch Coal, Inc.'s western subsidiary, Arch Western Resources, 
LLC. 


The original mine was a room and pillar operation in the F coal seam, but a longwali system of 
operation was added in the B coal seam in 1991. In 1998, Mountain Coal Company shipped 
5,900,000 tons of coal from the West Elk Mine. Projections indicate that production could be up 
to 7.3 million tons in the year 2000 and 8.2 million tons in the year 2005. 
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UNITED STATES 


DEPARTMENT OF THE INTERIOR 
BUREAU OF LAND MANAGEMENT 


COAi LEASE 








a eel ee 


PART | LEASE RIGHTS GRANTED 


This lease, entered into by and between the Unrrep States oF Amenica hereinafter called lessor. through the Bureau of Land Management. and 
(Name and Address: 


hereinafter called lessee. is effective (date) 


. for a period of 20 years and for so long thereafter as coal is produced in commercia! 


quantition from the leased lands. subject to readjustment of lease terms at the end of the 20th lease year and each |(-year period thereafter. 
Sec_ | This lesse is issued purseant and subject to the terms and provisions of the 


© Mineral Lands Leasing Act of 1920. Act of February 25, 1920, as amended, 41 Stat. 437, 30 U.S.C. 181-287, hereineftet referred to as the Act: 
C) Mineral Leasing Act for Acquired Lands, Act of August 7, 1947, 61 Stat. 913, 30 U.S.C. 351-259, 


deposits in. upon. or under the following described lands 


containing 
and the 


acres. more or less. together with the nght to contract such works. 


im consideration of any bonuses. rents. and royalties to be paid. and the conditions and covenants to be observed as herein set forth 
and leases to lessee the exclusive mght and privilege to dnl) for mine. extract. remove. or otherwise process and dispose of the coal 


equpment ead 


buildings, plants. structures. appliance 
= to use such on-lease rights-of way which may be necessary snd con venient in the exercise of the rights and privileges granted. subject © 


PART &. TERMS AND CONDITIONS 


(b) RENTAL CREDITS - Rental shall not be credited against either 
production or advance royaities for any year 


Sec. 2. (a) PRODUCTION ROYALTIES - The royalty shall be per 
cent of the valve of the coal as set forth in the 


Royalties are 
pat oe ay hee the calendar month 





Sec. 4. OWIGENCE - This lease is subject to the conditions of diligen 
development and continued operation. except that these conditions ar 
excused when operations under the lease are interrupted by strikes. th 
elementa. or casualties not attributsble to the lessee. The lessor. in th 


existence at the time of the Leasee's failure to produce coe 
in commercia!) quantities at end of 10 years shall terminate th 
lease Lessee shal) submit an operation and reciamatio. olan pursuar 
to Section 7 of the Act not later than 3 years after lease issuance 


The lessor reserves the power to assent to or order the suspension of th 
terms and conditions of this lease in accordance with. inter ali: 
Section 39 of the Mineral Leasing Act. 30 U S.C. 208. 


Sec. 5. LOGICAL MINING UNIT (Ly - Either upon « by th 
lessor of the lessee s application or at the direction of ¢ 1# lessor th 
lease shall becorse an LMU or part of an LM’, subject to the provision 
eet forth in the regulations 


The supulations established in an LMU approval in effect at the time: 
LMU approval will supersede the relevant inconmstent terms of th 
lease on long a2 the lease remains committed to the LMU. Ifthe LMU | 


inchuded in an LMU 


SE er ae 
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Sec. 15. SPECIAL STIPULATIONS (Conra) - 








Tw Unrrep States oF Ancemca 


























Company or Lessee Name _ 
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Serial No. C-61209 


CONTROLLED SURFACE USE STIPULATION 
GENERAL FOREST(LEASE TRACT) 


Surface occupancy or use is subject to the following special operating constraints. 


Underground mining operations will result in surface subsidence. The operator/lessee 
shall perform a study to secure adequate baseline data to quantify the existing surface 
resources on and adjacent to the lease area. Existing data may be used if such data 
is adequate for the intended purposes. The study shail be adequate to locate, 
quantify, and demonstrate the inter-relationship of the geology, topography, surface 
hydrology, vegetation and wildlife. Baseline data will be established so that future 
programs of observation can be incorporated at regular intervals for comparison. 


The operator/essee shail establish a monitoring system to locate, measure and 
Quantify the progressive and final effects of underground mining activities on the 
topographic surface, underground and surface hydrology and vegetation. The 
monitoring system shail utilize techniques which will provide a continuing record of 
change over time and an analytical method for location and measuremeni of a number 


of points over the lease area. The monitoring shail incorporate and be an extension of 
the baseline data. 


Measures will be taken to insure that the Dove Cave is protected from the negative 
effects of subsidence and that its structural integrity is maintained. (Section 34, T12S, 
RO1W, 6” PM) 


if subsidence adversely affects surface resources, or causes a documented water 
loss, the operator shall: 


1. Restore stream channels anc surface drainage or protect stream flow 
with earthwork or temporary culverting; or 


2. Restore affected road; or 
3.  Fevegetate as necessary to protect against erosion: or 


4. estore or replace surface structures or compensate the owner of 
those surface structures; or 


5. Provide other mitigation. 





On lands desc"ibed below: 


National Forest System Lands with:n the entire lease 
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Page -2 Forest Service Stiputations - iron Point September 1999 
For the purpose of 





To insure the stability of surface resources and facilities during and after the coal 
mining operations. 


Waivers, exceptions, or modifications (WEMs) to this stipulation will be consi Jered only 
at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and «ill be subject 
to applicable regulatory and environmental compliance requirements. Granting of a 
WEM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 
regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820 } 


Coal-CSU-GF 2/95 


North Furk Coal ¢ Draft Environmental impact Statement 





be (% i 
- ". b 


WAS 


September 1999 Appendix !| Page I-3 
(REVISED 2-28-55) Serial No. C-61209 


NO SURFACE OCCUPANCY STIPULATION 
WETLANDS/FLOODPLAINS/RIPARIAN AREAS (LEASE TRACT) 








No surface occupancy or use is allowed on the lands defined as a Wetland, a Floodpiain, or a 
Riparian area. 


Wetiands, Floodplains and Riparian Areas are defined as: 


Wetlands: A Federal Manual which defines jurisdictional wetlands wae joint'v 
developed by the U.S. Corp of Engineers, the Soil Conservation Service, the 
Environmental Protection Agency and the U.S. Fish and Wildlife Service. (January 
1987) This definition is adopted. in general, wetlands are defined by the presence of. 
permanent or seasonal water; water loving vegetation; and soil characteristics 
influenced by saturated conditions. Al! three of these conditions must exist in order to 
qualify as a wetland. (Page II!-54, Oil ad Gas Leasing EIS) 


Floodpiains: This is a strip of relatively smooth land adjacent to a river channel, 
constructed by the present river in its existing regimen and covered with water when 
the river overfiows its banks. it is built of aliuviumn carried by the river during fic xds and 
deposited in the sluggish water outside the influence of the swiftest current. 4 .iver 
has only one floodpiain b' | may have one or riore terraces representing abandoned 
floodplains. (Page !!!-50, Oil and Gas Leasing EIS) 


Riparian Areas: Geographically delineated areas with distinctive resource values and 
characteristics that are comprised of the aquatic and riparian ecosystems. (FSM WO 
2500-94-4 pg 17) They may be associated with lakes, reservoirs, estuaries, potholes, 
marshes, streams, bogs, wet meadows, and intermittent or permanent streams where 
free and unbound water is available. (Page V!!-13, Oil and Gas Leasing EIS) the 
riparian ecosystems are “transitional areas” between the aquatic ecosystem and the 
adjacent terrestrial ecosystem; identified by soil characteristics or distinctive vegetation 
communities, and are characterized by species and/or life forms that are different from 
those of the immediately surrounding non-riparian climax area. (Page li!-52, Oil and 
Gas Leasing EIS) 


The application of the definition for wetlands, floodplains, and riparian areas to ground 
associated with coal mining must occur in these areas, impacts to these areas will be 
minimized and mitigated. Roads will cross streams at right angles and access across 
other areas subject to this stipulation will be held to a minimum. Streams will not be 
paralleled by roads through these areas other than to the extent necessary for 
crossings. 


The width of adjacent upland areas which will fall under jurisdiction of this stipulation, 

will be dependent on slope steepness, and the kind, amount, and location of surface 

and vegetation disturbance. (The GMUG Amended Land and Resource management 
Plan, Page Ill-75 provides guidelines for these areas.) 


Forest Development Road 842 (East Fork of Terror Creek Road) has been in 
existence for many years and portions of it traverses through riparian areas. The road 
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is deemed necessary for continued public and coal operation access to the East Fork 
of Terror Creek area. Therefore, it is granted an exception. 





For the purpose of. 


The management of wetlands and floodplains are subject to Executive Orders (EO) 
11990 and 11988, respectively. The purpose of the EOs are to avoid to the extent 
possibie the long and shori term adverse impacts associated with the destruction or 
modification of wetlands and floodplains and to avoid direct or indirect support of new 
construction in wetlands wherever there is a practical alternative. 


Also, it is recognized that there is a direct relationship between impacts on such areas 
and effects on water quality and aquatic ecosystems. There is a high risk of 
irreversibie and irretrievable impacts on the latter with operation and developments in 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operator/lessee to use the surface in the area covered by this 
Stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration. 


and will be subject to applicable regulatory and environmental compliance 
requirements. 


Granting of a WEM is a discretionary action which the operator should not routinely 
expect. The Forest Service reserves the right tc impose other stipulations in the same 
area of this leasehold if a WEM is granted. 


Conditions under which a WEM could be granted: 


if it can be shown through environmental analysis and the application of mitigation 
measures that the impacts to wetiand, floodplain and riparian resources wil! be 
minimized and that no other alternative location for facilities and activities associated 
with coal mining is practical because of environmental effects and operational 
considerations (eg, economics, health anc safety, etc.) 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820.) 


Coal-NSO-WFR 2/95 
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CONTROLLED SURFACE USE STIPULATION 
MODERATE GEOLOGIC HAZARDS (LEASE TRACT) 








Surface occupancy or use is subject to the following special operating constraints. 


Special interdisciplinary team analysis and mitigation plans detailing construction and 
mitigation techniques will be required on areas having moderate geologic hazards. 
(The interdisciplinary team could include: geotechnical engineer, soils engineer, road 
engineer, coal mining engineer and reciamation specialist.) Attributes constituting 
moderate geologic hazard include stabilized earthflows, stabilized mudfiows, stabilized 
landslides; slopes adjacent to failed slopes or active earthflows, mudfiows, or 
landslides and avalanche chutes; areas of rockfall; and flash flood areas. 


On iands described below: 


Portions of Section 33, T12S, R91W, 6" PM with moderate geologic hazards as 
generally delineated on a map prepared on 1-15-98 by Michael Ward. The map is for 
planning purposes only. The application of the definition of moderate geologic hazard 
to ground conditions will determine whether the stipulation applies. in the event of any 
conflict between written clauses of this stipulation and the map, the stipulation clauses 
shali control. All National Forest System Land within the leasehold which is classified 
as having moderate geologic hazards falls under jurisdiction of this stipulation. 


For the purpose of. 


To insure the stability of facilities required (such as roads, waterlines, water tanks, 
powerlines, ventilation shafts, ancillary buildings, drillpads, etc.) during the coal mining 
operations and to insure the stability of lands adjacent to these facilities. 


It may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
Stipulation to aliow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 

and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use pian and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820.) 


Coal-CSU-MGH 2/95 
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NO SURFACE OCCUPANCY STIPULATION 
HIGH GEOLOGIC HAZARD (LEASE TRACT) 





No surface occupancy or use is allowed on the lands described below (lega! subdivision or 
other description} except when a waiver, exception, or modification (WEM) to this stipulation is 
granted. See WEM clause below. 


Portions of Section 33, and 34, T12S, R91W, 6” PM are characterized by high 
geologic hazards defined as active mudfiows, active earthflows, active landslides and 
areas prone to avnianche. Presumed areas of No Surface Occupancy are generally 
delineated on a map prepared by Michael K. Ward on 1-15-98. The map is for 
planning purposes only. The application of the definition of high geologic hazard to 
ground conditions will determine whether the stipulation applies. in the event of any 
conflict between written clauses of this stipulation and the map, the stipulation clauses 
shall control. All National Forest System Land within the leasehold which is classified 
as high geologic hazard falis under jurisdiction of this stipulation. 


For the purpose of 
Avoidance of areas with high geologic hazarc to prevent further mass siope failure. 


It may be necessary for a waiver, exception or modification (WEM) to this stipulation 
for the operator/lessee to use the surface in the area covered by this stipulation to 
allow for the recovery of the coal reserve. WEMs to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land ana 
Resource Management Pian in effect at the time of consideration, and will be subiect 
to applicable regulatory and environmental compliance requirements. Granting of a 
WENM is a Forest Service discretionary action which the operator should not routinely 
expect. The Forest Service reserves the right to impose other stipulations in the same 
area of this leasehold if a WEM is granted. 


Conditions under which a WEM may be granted include the following: 

1. Use of the area for a short distance or a small area. 

2. Mitigation and design can minimize impacts to soil and visual resources, for 
example, powerlines and waterlines required through these areas shall be 
cons! ructed to minimize impacts. 

3. No other alternative location for facilities and activities associated with coal mining 
is practical because of environmental effects and operational considerations (eg, 
economics, health and safety, etc.). 

Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
manual 1624 and 3400 or FS Manual 1650 and 2820.) 


Coal-NSO-HGH 2/95 
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TIMING LIMITATION STIPULATION 
BIG GAME WINTER RANGE (LEASE TRACT) 








No surface use is allowed during the following time period(s). This stipulation does not apply to 
operation and maintenance of facilities associated with coal mining. 


1. Expioration, drilling and development activity will not be allowed during the period 
from December 1 to Apri! 30. in the event of an emergency, surface use (including 
Grilling) may be allowed witi| suthorization from the Forest Service. 


2. New roads on public lands will be closed yearlong to the public. 
Cn the lands described below: 


Ail or portions of Section 33 and 34, T12S, R91W, 6th PM with winter ranges for big 
game (elk) as generally delineated on a map, prepared on 1-15-98 by Michael K. 
Ward. The map is for planning purposes only. The existence of big game winter 
range on the ground will determine whether the stipulation applies. In the event of any 
conflict between written clauses of this stipulation and the map, the stipulation clauses 
shall control. All National Forest System Land within the leasehold which is classified 
as big game winter range for elk falls under jurisdiction of this stipulation. 


For the purpose of (reasons): 


Preventing unnecessary stress on the wintering wildlife herds and causing an increase 
in mortality resulting from disturbances and habitat losses. These areas are critical for 
elk during winter. They serve as key concentration areas which support and sustain 
this species and are extrernely important for animal survival. 


lt may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest '.and and Resource Management Pian in effect at the time of consideration, 

and will be subject to appiicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehoid if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820.) 


Coal-TL-BGWR 2/95 
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NO SURFACE OCCUPANCY STIPULATION 
SLOPES > 60% (LEASE TRACT) 





No surface occupancy or use is allowed on the lands described below (legal subdivision or 
other description) except when a waiver, exception, or modification (WEM) to this stipulation is 
granted. See WEM clause below. 


Portions of Section 33 and 34, T12S, R91W, 6” PM with slopes greater than 60%. 
Presumed areas of No Surface Occupancy are generally delineated on a map 
prepared by Michael K. Ward on 1/15/98. The map is for planning purposes only. In 
the event of any conflict between written clauses of this stipulation and the map, the 
stipulation clauses shall control. All National Forest System Land within the leasehold 
which has slopes greater than 60% fall under jurisdiction of ihis stipulation. 


For the purpose of (reasons): 


Protection of areas with slopes greater than 60% prevent impacts to soil resources 
through erosion, mass failure, loss of productivity, etc. 


It may become necessary for a waiver, exception or modification ‘WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
stipulation to allow for the recovery of tne coal reserve. WEMs 10 this stipulatiori will 
be considered only at the time operations are p;oposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmentai compliance 
requirements. Granting of a WEM is a Forest Service discretionary action which the 
operator should not routinely expect. The Forest Service reserves the right to impose 
other stipulations in the same area of this leasehold if a WEM is granted. 


Conditions under which a WEM may be granted ‘nclude the following: 
1. Use of the surface for a short distance or a small area. 


2. Mitigation and design can minimize impacts to soil and visual resources; for example, 
powerlines and waterlines required on slopes greater than 60% shall be constructed 
SO as to minimize impacts. 


3. No other alternative location for facilities and activities associated with coal mining is 
practical because of environmental effects and operational considerations (eg, 
economics, health and safety, etc.). 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 
regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820.) 


Coal-NSO->60% 2/95 





North Fork Coal ¢ Draft Environmental impact Statement 





43/ 





Appendix | Page |-9 
Serial No. C-61209 








CONTROLLED SURFACE USE STIPULATION 
SLOPES 40-60% (LEASE TRACT) 


Surface occupancy or use is subject to the following special operating constraints. 


Special inter-disciplinary team analysis and mitigation plans detailing construction and 
mitigation techniques will be required on areas with siopes ranging from 40-60%. (The 
atetientatingss ¢ id includ neering, soll scientist. ociet. | 


Mitigation may include, but is not limited to, use of erosion control cloths, mats, 
geoweb soil support materiais, lifting and saving local native vegetation in chunks of 
sod to be later placed over disturbed areas, reseeding disturbed banks with stabilizing 
seed mix, use of chemical stabilizers, tackifiers and biankets and careful desicn of 
surface water flow. 


On the lands described below: 


Portions of Section 33 and 34, T12S, R91W, 6" PM with slopes 40-60% as generally 
delineated on a map prepared on 1-15-98 by Michael Ward. The map is for planning 
purposes only. in the event of any conflict between written clauses of this stipulation 
and the map, the stipulation clauses shall control. Ali National Forest System Land 

within the leasehold which has slopes ranging from 40-60% falls under jurisdiction of 


For the purpose of. 


Minimizing potential for soil loss, mass land movement, revegetation failure and 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operator/iessee to use the surface in the area covered by this 
stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only al the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmenta! compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehoid if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use pian and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820.) 


Coal-CSU-40-60-2/95 
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CONTROLLED SURFACE USE STIPULATION 
BIG GAME WINTER RANGE (LEASE TRACT) 





Surface occupancy or use is subject to the following special operating constraints. 


Operation and maintenance of ‘acilities associated with coal mining such as roads, 
monitoring will be scheduled to minimize adverse effects on big game (elk) from 
December 1 to April 30. Unscheduled use will be allowed in emergency situations with 
notice and coordination with the Forest Service. 


Limit road use to periods when animais are not present on the winter range. Restrict 
road use to personne! associated with operation and maintenance of coal mining 
facilities. Recontour and revegetate to prior existing conditions (to extent possible) 
new roads when work is complete. 


On lands described below: 


Portions cf Section 33 and 34, T12S, R91W, 6" PM with winter range for big game 
(elk) as generally delineated on a map prepared on 1-15-98 by Michael K. Ward. The 
map is fo planning purposes only. The existence of big game winter range on the 
ground will determine whether the stipulation applies. in the event of any conflict 
between written clauses of this stipulation and the map, the stipulation clauses shall 
control. All National Forest System Land within the leasehold which is classified as big 
game win'er range for elk falis under jurisdiction of this stipulation. 


For the purpose of 


Protecting big game winter range for elk. These ranges are extremely important for 
animal survival during winter. Disturbances and habitat losses may place unnecessary 
stress on the wintering wildlife herds and cause an increase in herd mortality. 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operator/lessee to use the surface in the area covered by this 
Stipulation to allow for the recovery of the coal reserve. WENMis to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Marual 1650 and 2820.) 


Coal CSUN? 2/95 
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TIMING LIMITATION STIPULATION 
FALL-WINTER SHUT-DOWN (LEASE TRACT) 


No surface use is allowed during the following time period(s). 


1. Exploration, drilling and development activity will not ve allowed during the period 
from: October 1 through May 15, or whenever conditions in the spring are sufficiently 
Gry to allow operations without causing surface darrage. Operations between 
October 1 and the Friday preceding regular big gai e hunting season, usually 
around October 10, may be allowed during dry weether upon written authorization 
of the authorized officer. 


2. New roads on public lands will be closed yeariong to the public. 
On the iands described below: 


Portions of Section 33 and 34, T12S, R91W, 6” PM as generally delineated on a map, 
prepared on 1-15-98 by Michael K. Ward. All National Forest System Land within the 
leasehold falis under jurisdiction of this stipulation. 


For the purpose of (reasons): 


1. Protecting the soil and water resource, particularly with regard to roads and other 
surface disturbances. 


1. Provide for safety of the general public and the operator. 


2. Reduce user conflict during regular big garne hunting seasons. 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operator/iessee to use the surface in the area covered by this 
Stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only al the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator shouid 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820.) 


Coal-TL-BGWR 2/98 
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LEASE NOTICE 
INTERIM ROADS POLICY (LEASE TRACT) 








Lands contained within this lease are subject to the Foresi Service interim Rule, “Administration 
of the Forest service Development Transportation System: Temporary Suspension of Road 
Construction and Reconstruction in Unroaded Areas”; Federal Register/Vol. 64. No. 29/Friday, 
February 12, 1999, pages 7290 through 7205. These lands will also be subject to the final road 
management policy which will be set within 18 months. 


No road construction will be allowed within the unroaded area ur til the Forest Service adopts its 


revised road management policy or 16 monihs from the effective date of this final intenm rule 
whichever is sooner. 
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NO SURFACE OCCUPANCY STIPULATION 
WETLANDS/FLOODPLAINS RIPARIAN AREAS 
(EXPLORATION LICENSE APPLICATION) 


No surface occupancy or use is allowed on the lands defined as a Wetland, a Floodplain, or a 
Riparian area. These areas are generally shown on USGS quadrangle maps. 


Wetlands, Fioodpiains, and Riparian Areas of any defined drainage or location 

Drill pads, staging areas and storage sites will not be allowed in these areas. When 
road locations must occur in these areas, streams will be crossed ai night angles and 
access across other areas will be held to a minimum. Streams will not be paralleled by 
roads through these areas. 


Location of these areas which is more specific than can be identified on USGS 
topographical maps will come at the APD stage based on on-the-ground observations. 


For the purpose of. 


The management of wetlands and floodplains are subject io Executiv. Orders (EO) 
11990 and 11968, respectively. The purpose of the EO's are to avoia, to the extent 
possible, the long and short term adverse impacts associated with the destruction or 
modification of wetlands and floodplains and to avoid direct or indirect support of new 
construction in wetlands wherever there is a practical alternative. 


Also, it is recognized that there is a direct relationship between impacts on such areas and 
effects on water quality and aquatic ecosystems. There is a high risk of irreversible and 
irretrievable impacts on the latter with operation and developments in wetlands, floodplains 
and riparian areas. 


Waivers, exceptions, or modifications (WEM's) to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and will be subject 
to applicable regulatory and environmental compliance requirements. Granting of a 
WEM is a discretioxary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use pian and/or the 


regulatory provisions for such changes. (For guidance 0» the use of this stipulation, see BLM 
Manual 1624 and 310° or FS Manual 1950 anc 2820.) 


NSO-WFR 4/97 
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TIMING LIMITATION STIPULATION 
SPECIAL WILDLIFE HABITATS 
(EXPLORATION LICENSE APPLICATION) 


No surface use is allowed during the following time period(s). This stipulation does not apply to 
operation and maintenance of production facilities. 


Elk calving and mule deer fawning areas: April 15 to July 1 


Elk and mule deer migration routes: March 1 to May 30 
November 1 to December 31 
Elk and mule deer staging areas: October 15 to December 31 


Sage Grouse Leks and nesting areas: March 1 to June 1 
(Within a 2 4 mile radius of the leks) 


On the lands described below: 


a. Elk calving and mule deer fawning areas. 
b. Elk and mule deer migration routes and staging areas. 
c. Sage grouse leks and nesting areas. 


All lands categorized as listed in a, b, and c above fall within jurisdiction of this 
Stipulation. 


For the purpose of (reasons): 


Preventing human disturbance which would produce increased stress, leading to poor 
physical condition, winter mortality and/or reduced reproduction. These areas have 
been identified through a coordinated effort with the Colorado Division of Wildiife. 
Disturbance during the reproductive season may reduce her productivity. For nesting 
species, surface disturbance and associated human activity could disrupt breeding 
and/or cause nest abandonment. Disruption of migration routes or staging areas could 
resuf in direct mortality to big game species by disrupting annual normal staging and 
migration patterns to winter ranges. Animals could be dispersed or delayed in 
traveling to their winter ranges, causing direct mortality during normal fall/earty winter 
Snows, 


Any changes to this stipuiation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3101 or FS Manual 1950 and 2820.) 


TL-SWH 294 
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NO SURFACE OCCUPANCY STIPULATION 
HIGH GEOLOGIC HAZARD 
(EXPLORATION LICENSE APPLICATION) 








No surface occupancy or use is allowed on the lands described below. 


Areas of high geoloo’- hazard have been mapped from aerial photographs and are 
characterized by active mudfiows, active earthfiows, active landslides and areas prone 
to avalanche. All areas within the lease with high ceoliosic hazard are under 
jurisdiction of this stipulation. 


For the purpose of- 
Avoidance of areas with high geologic hazard to prevent mass siope failure. 


Waivers, exceptions, or modifications (WEM's) to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and will be subject 
to applicable regulatory and environmental compliance requirements. Granting of a 
WEM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use pian and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3101 or FS Manual 1950 and 2820.) 
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CONTROLLED SURFACE USE STIPULATION 
SLOPES 40-60% 
(EXPLORATION LICENSE APPLICATION) 








Surface occupancy or use is subject to the following specia’ operating constraints. 


mitigation techniques will be required on areas with slopes ranging from 40-60%. 
t hecink seciok id includ neering, soll scientist. hydrolocist. 
landscape architect, reclamation specialist ard oil and gas specialist.) 


Mitigation may include use of erosion control cloths, mats, geoweb soil suppo 
materials, lifting and saving local native vegetation in chunks of sod to be later 

over disturbed areas, reseeding disturbed banks with stabilizing seed mix, use o! 
chemical stabilizers, tackifiers and blankets and careful design of surface water flow. 


For the purpose of. 


Minimizing potential for soil loss, mass land movement, revegetation failure and 
unacceptable visual impairment. 


Waivers, exceptions, or modifications (WEM's) to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and will be subject 
to applicable regulatory and environmental compliance requirements. Granting of a 
WEM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance « | the use of this stipulation, see BLM 
Manual 1624 and 3101 or FS Manual 1650 and 2820.) 


CSU 40-60 4/97 
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Serial No. COC-61945 








NO SURFACE OCCUPANCY STIPULATION 
SLOPES >60% 
(EXPLORATION LICENSE APPLICATION) 


No surface occupancy or use is allowed on the lands described below (legal subdivision or 
other description). All areas within the leasehold with 60% siopec or greatv2r fall under 
jurisdiction of this stipulation. 


For the purpose of. 


Protection of areas with siopes greater than 60% to prevent impacts to soil resources 


Waivers, exceptions, or modifications (WEM's) to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Plan in effect at the time of consideration, and will be subject 
to applicable regulatory and environmental compliance requirements. Granting of a 
WENM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidarice on the use of this stipulation, 22e BLM 
Manual 1624 and 3101 or FS Manual 1950 and 2820.) 


NSO-60%+ 294 
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CONTROLLED SURFACE USE STIPULATION 
MODERATE GEOLOGIC HAZARDS 
(EXPLORATION LICENSE APPLICATION) 








Surface occupancy or use is subject to the following special operating constraints. 


mitigation techniques will be required on areas having moderate geologic hazards. 
(interdisciplinary team disciplines could include: geotechnical engineer, soils engineer, 
roads engineer, oil and gas specialist and reclamation specialist.) Attributes 
constituting moderate geologic hazard include stabilized earthfiows, stabilized 
mudfiows or landslides and avalanche chutes; ereas of rockfall; flash flood zones; and 
areas with potential mining related problems (i.e., subsidence, acid drainage). Any 
area within the leasehoid which is identified as having moderate geologic hazard falls 
under jurisdiction of this stipulation. 


For the purpose of. 


To insure the stability of facilities required (roads, pipelines, drilipads, etc.) and to 
insure the stability of lands adjacent to these facilities. 


Waivers, exceptions, or modifications (WEM’s) to this stipulation will be considered 
only at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and will be subject 
to applicable regulatory and environmental compliance require:nents. Granting of a 
WENM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3101 ro FS Manual 1650 and 2820.) 


SU-MGH 294 
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STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM 
UNDER JURISDICTION OF THE 
DEPARTMENT OF AGRICULTURE 








The license/permittee/lessee must comply with all the rules and regulations of the Secretary of 
the Agriculture set forth at Title 36, Chapter Il, of the Code of Federal Regulations governing 
the use and management of the National Forest System (NFS) when not inconsistent with the 
rights granted by the Secretary of the interior in the license/permit/lease. The Secretary of 
Agriculture's rules and regulations must be complied with for (1) all use and occupancy of the 
NFS prior to approval of a permit/operation pian by the Secretary of the Interior, (2) use of all 
existing improvements, such as Forest Development Roads, within and outside the area 
licensed, permitted or leased by the Secretary of Interior, and (3) use and occupancy of the 
NFS not authorized by a permit/operating plan approved by the Secretary of the interior. 


Ali matters related to this stipulation are to be addressed to: 


Forest Supervisor 

Grand Mesa, Uncompahgre, and Gunnison National Forests 
2250 Highway 50 

Delta, CO 81416 

Telephone: 970-874-6600 
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(REVISED 2-28-95) Serial No. C-61357 


CONTROLLED SURFACE USE STIPULATION 
MODERATE GEOLOGIC HAZARDS 


Surface occupancy or use is subject to the following special operating constraints. 


Special interdisciplinary team analysis and mitigation plans detailing construction and 
mitigation techniques will be required on areas having moderate geologic hazards. 
(The interdisciplinary team cou’ 'mclude: geotechnical engineer, soils engineer, roads 
engineer, coal mining engineer and reclamation specialist.) Attributes constituting 
moderate geologic hazard include stabilized earthfiows, stabilized mudfiows, stabilized 
landslides; slopes adjacent to failed slopes or active earthfiows, mudfiows, or 
landslides and avalanche chutes; areas of rockfall; and flash flood areas. 


On lands described below: 


Portions of Section 32, T12S, R9OW, 6" PM with moderate geologic hazards as 
generally delineated on a map prepared on 10-30-98 by Michael Ward. The map is for 
planning purposes only. The application of the definition of moderate geologic hazard 
to ground conditions will determine whether the stipulation applies. in the event of any 
conflict between written clauses of this stipulation and the map, the stipulation clauses 
shail control. Ail National Forest System Land within the leasehold which is classified 
as having moderate geologic hazards falls under jurisdiction of this stipulation. 


For the purpose of. 


To insure the stability of facilities required (such as roads, waterlines, water tanks, 


powerlines, ventilation shafts, ancillary buildings, drilipads, tc.) during the coal mining 
operations and to insure the stability of lands adjacent to these facilities. 


it may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
s*'pulat.on to allow for the recovery of the coal reserve. WEM's to this stipulation wil! 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 
regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820.) 


Coal-CSU-MGH 2/95 
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CONTROLLED SURFACE USE STIPULAT'ON 
SLOPES 40-60% 








Surface occupancy or use is subject to the following specia! operating constraints. 


mitigation techniques will be required on areas with slopes ranging from 40-60%. (The 
interdisciplinary team could include engineering, soil scientist, hyd. slogist, landscape 
architect, reclamation specialist and coal mining engineer.) 


Mitigation may include, but is not limited to, use of erosion control cloths, mats, 
geowebd soil support materials, lifting and saving local native vegetation in chunks of 
Sod to be later placed over disturbed areas, reseeding disturbed banks with stabilizing 
seed mix, use of chemical stabilizers, tackifiers and blankets and careful design of 
surface water flow. 


On lands described below: 


Portions of Section 32, T12S, R9OW, and Section 35, T12S, R91W, 6” PM with slopes 
40-60%. All National Forest System Land within the leasehold which has slopes 
ranging from 40-60% falls under jurisdiction of this stipulation. 


For the purpose of. 


Minimizing potential for soil loss, mass land movement, revegetation failure and 
unacceptable visual impairment. 


It may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
stipulation to allow for the recovery of the coal reserve. WEMs to thi: stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2320.) 


Coal-CSU 40-60 2/95 
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CONTROLLED SURFACE USE STIPULATION 
BIG GAME WINTER RANGE 





Surface occupancy or use is subject to the following special operating constraints. 


Operation and maintenance of facilities associated with coal mining such as roads, 
monitoring will be scheduled to minimize adverse effects on big game (elk) from 
December 1 to April 30. Unscheduled use will be allowed in emergency situations with 


Limit road use to periods when animais are not present on the winter range. Restrict 
road use to personne! associated with operation and maintenance of coal mining 
facilities. Recontour and revegetate tc prior existing conditions (to extent possible) 
new roads when work is complete. 


On lands described below- 


Portions of Section 32, T12S, RSOW and Section 35, T12S, R91W, 6” PM with winter 
range for big game (elk) as generally delineated or « map prepared on 10-30-98 by 
Michael K. Ward. The map is for planning purposes onty. The existence of big game 
winter range on the ground will determine wheth® ie stipulation applies. in the event 
of any conflict between written clauses of this stipulation and the map, the stipulation 
clauses shail control. Ali National Forest System Land within the leasehold which is 
classified as big game winter range for elk falls under jurisdiction of this stipulation. 


For the purpose of. 


Protecting big game winter range for « These ranges are extremely important for 
animal survival during winter. Disturbances and habitat losses may piace unnecessary 
stress on the wintering wildlife herds and cause an increase in herd mortality. 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operatorfiessee to use the surface in the area covered by this 
stipulation to allow jor the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820.) 
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Serial No. C-61357 


CONTROLLED SURFACE USE STIPULATION 
GENERAL FOREST 


Surface occupancy or use is subject to the following special operating constraints. 


Underground mining operations will result in surface subsidence. The operator /lessee 
shall perform a study to secure adequate baseline data to quantify the ex'sting surface 
resources on and adjacent to the lease area. Existing data may be used if such data 
is adequate for the intended purposes. The study shall be adequate to locate, 
Quantify, and demonstrate the inter-relationship of the geciogy, topography, surface 
hydrology, vegetation and wildlife. Baseline data will be established so that future 
programs of observation can be incorporated at regular intervals for comparison. 


The operator/iessee shall establish a monitoring system to locate, measure and 
Quantify the progressive and final effects of underground mining activities on the 
topographic surface, underground and surface hydrology and vegetation. The 
monitoring system shall utilize techniques which will provide a continuing record of 
change over time and an analytical method for location and measurement of a number 
of points over the lease area. The monitoring shall incorporate and be an extension of 
the baseline data. 


'f subsidence adversely affects surface resources, or causes a documented water 
loss, the operator shall: 


1. Restore stream channels and surface drainage or protect stream flow with 
earhtwork or temporary culverting; or 


2. Restore affected roads; or 
3. Revegetate as necessary to protect against erosion; or 


4. Restore or replace surfece structures or compensate the owner of those 
surface structures; or 


5. Provide other mitigation. 
On lands described below: 
National Forest System Lands within the entire lease. 
For the purpose of 


To insure the stability of surface resources and facilitate during and after the coal 
mining operations. 


Waivers, exceptions, or modifications (WEMs) to this stipulation will be considered only 
at the time operations are proposed, and will be subject to the Forest Land and 
Resource Management Pian in effect at the time of consideration, and will be subject 


to applicable regulatory and environmental compliance requirements. Granting of a 
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WEM is a discretionary action which the operator should not routinely expect. The 
Forest Service reserves the right to impose other stipulations in the same area of this 
leasehold if a WEM is granted. 








Any changes to this stipulation will be mace in accordance with the land use plan and/or the 


reguiatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1650 and 2820.) 


Coal-CSU-GF 2/95 
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CONTROLLED SURFACE USE STIPULATION 
HIGH GEOLOGIC HAZARD 





No surface occuparicy or use is allowec on the lands described below (legs subdivision or 
other description) except when a waiver, exception, or modification (WEM) to this stipulation is 
granted. See WEM clause below. 


Portions of Section 32, T12S, RSOW, and Section 35, T12S, RS1W, 6" PM are 
characterized by high geologic hazards defined as active mudfiows, active earthfiows, 
active landslides and areas prone to avalanche. Presumed areas of No Surface 
Occupancy are generally delineated on a map prepared by Michael K. Ward on 10-30- 
98. The map is for planning purposes only. The application of the definition of high 
geologic hazed to ground conditions will determine whether the stipulation applies. in 
the event of any conflict between written clauses of this stipulation and the map, the 
stipulation clauses shall control. All National Forest System Land within the leasehoid 
which is classified as high geologic hazard falls under jurisdiction of this stipulation. 


_ For the purpose of. 
Avoidance of areas with high geologic hazard to prevent further mass siope failure. 


it may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/lessee to use the surface in the area covered by this 
stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a Forest Service discretionary action which the 
operator should not routinely expect. The Forest Service reserves the right to impose 
other stipulations in the same area of this leasehold if a WEM is granted. 


Conditions under which a WEM may be granted include the foliowing: 

1. Use of the area for a short distance or a small area. 

2. Mitigation and design can minimize impacts to soil and visual resources, for example, 
powerlines and waterlines required through these areas shall be constructed to 
minimize impacts. 

3. No other alternative location for facilities and activities associated with coal mining 
is practical because of environmental effects and operational considerations 
(eg, economics, health and safety, etc.). 

Any changes to this stipulation will be made in accordance with *he land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820.) 


Coal-NSO-HGH 2/95 
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TIMING LIMITATION STIPULATION 
BIG GAME WINTER RANGE 





No surface use is allowed during the following time period(s). This stipulation does not apply to 
operation and maintenance of facilities associated with coal mining. 


1. Exploration, drilling and development activity will not be allowed during the period 
fromm December 1 to April 30. in the event of an emergency, surface use 
(inciuding drilling) may be allowed with authorization from the Forest Service. 


2. New roads on public lands will be closed yeariong to the public. 
On the lands described below. 


Portions of Section 32, T12S, RS9OW, and Section 35, T12S, R91W, 6" PM with winter 
ranges for big game (elk) as generally delineated on a map prepared on 10-30-96 by 
Michael K. Ward. The map is for planning purposes only. The existence of big game 
winter range on the ground will determine whether the stipulation applies. in the event 
of any conflict between written clauses of this stipulation and the map, the stipulation 
clauses shall control. All National Forest System Land within the leasehold which is 
Classified as big game winter range for elk falls under jurisdiction of this stipulation. 


For the purpose of (reasons): 


Prevent unnecessary stress on the wintering wiidiife herds and causing an increase in 
mortality resulting from disturbances and habitat losses. These areas are critical for 
elk Guring winter. They serve as key concentration areas which support and sustain 
this species and are extremely important for animal survival. 


it may become necessary for a waiver, exception or modification (WEM) to this 
stipulation for the operator/iessee to use the surface in the area covered by this 
Stipulation to allow for the recovery of the coal reserve. WEMs to this sti, Jiation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the sare area of this leasehold if a WEM is granted. 


Any changes to this stipulation will be made in accordance with the land use pian and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 5400 or FS Manual 1950 and 2820.) 


Coal-TL-BGWR 2/95 
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TIMING LIMITATION STIPULATION 
FALL-WINTER SHUT-DOWN 


No surface use is allowed during the following time period(s). 


1. Exploration, drilling and development activity will not be allowed during the period 
from: October 1 through May 15, or whenever conditions in the spring are 
sufficiently dry to allow operations without causing surface damage. Operations 
between October 1 and the Friday preceding regular big game hunting season, 
usually around October 10, may be allowed during dry weather upon written 
authorization of the authorized officer. 


2. New roads on public lands will be closed yearlong to the public. 
On the lands oescribed below: 


All of the iease on National Forest System Lands within Section 32, T12S, R9OW, and 
Section 35, T12S, R91W, 6” PM. 


For the purpose of (reasons): 


1. Protecting the soil and water resource, particularly with regard to roads and other 
surface disturbance. 


2. Provide for safety of the general vublic and the operator. 


3. Reduce user conflict during reguier big game hunting seasons. 


it may become necessary for a waiver, exception or modification (WEM) to this 
Stipulation for the operator/iessee to use the surface in the area covered by this 
Stipulation to allow for the recovery of the coal reserve. WEMs to this stipulation will 
be considered only at the time operations are proposed, and will be subject to the 
Forest Land and Resource Management Pian in effect at the time of consideration, 
and will be subject to applicable regulatory and environmental compliance 
requirements. Granting of a WEM is a discretionary action which the operator should 
not routinely expect. The Forest Service reserves the right to impose other stipulations 
in the same area of this leasehold if a WEM is granted. 







Any changes to this stipulation will be made in accordance with the land use plan and/or the 


regulatory provisions for such changes. (For guidance on the use of this stipulation, see BLM 
Manual 1624 and 3400 or FS Manual 1950 and 2820 ) 


Coal-TL-BG-S&W- 10/98 
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STIPULATION FOR LANDS OF THE NATIONAL FOREST SYSTEM 
UNDER JURISDICTION OF THE 
DEPARTMENT OF AGRICULTURE 





The licens «, permittee/iessee must comply with all the rules and regulations of the Secretary of 
the Agriculture set forth at Title 36, Chapter Il, of the Code of Federal Regulations governing 
the use and management of the National Forest System (NFS) when not inconsistent with the 
rights granted by the Secretary of the interior in the license/permit/iease. The Secretary of 
Agricuhture’s rules and regulations must be complied with for (1) all use and occupancy of the 
NFS prior to approval of a permit/operation plan by the Secretary of the interior, (2) use of all 
existing im7/ovements, such as Forest Development Roads, within and outside the area 
licensed, permitted or leased by the Secretary of inverior, and (3) use and occupancy of the 
NFS not authorized by a permit/operating plan approved by the Secretary c‘ the Interior. 


All matters related to this stipulation are to be addressed to: 


Detta, CO 81416 
Tetephone: 970-874-6600 
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APPENDIX K 
SUBSIDENCE EVALUATION 








NOTE: There are four figures referenced in this appendix 


K-1, Typical Subsidence Profile for Longwail 

K-2, Typical Longwail Subsidence Cross-Section 
K-3, Maximum Vertical Displacement for Longwaill 
K-4, Tilt and Strain 


These figures are included in the attached E!S “Figure Volume ” 
1.0 INTRODUCTION 


Subsidence amounts and processes observed by the author and others in the Somerset-Paonia 
Area are Gescribed and analyzed for planned longwail mining of coal on the north side of the 
North Fork of the Gunnison River in Delta and Gunr.'son Counties, Colorado. This report is 
intended to serve as a technical reference document for the Elk Creek and iron Point Coal 
Lease Tracts (see Figure 1, General Location Map), of the North Fork Coal Environmental 
impact Statement (EIS). 


2.0 DEFINITION OF TERMS AND SYMBOLS 

Terms used to evaluate and analyze subsidence processes and amounts are described below. 
Longwaill Mining: See Appendix F, Overview of Underground Coal Mining 

Mining Panel: A rectangular mining area where mine openings are developed and coal is 
extracted. in longwall mining panels, development entries, or gate roads, are driven at either 
side of the panel boundaries and the intervening coal is extracted with a longwall cutting 
machine. 

Head Gate: The gate roads (development entries) driven on the side of the mining pane! 
adjacent to unmined coal, and on the side of the pane’ that is in the direction of further pane! 
development. 


Tail Gate: Gate roads driven on the opposite side of the mining pane! from the head gate 
entries. 


Mining Length and Width: The length and width of the longwail pane! where coal is being 
extracted. 

Vertical Displacement: The vertical downward movement of the overburden and ground 
surface caused by extracting the coal. 


Maximum Vertical Displacement (Maximum Subsidence): The maximum vertical! downward 
movement of the overburden and ground surface caused by extracting the coal 
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Tit and Maximum Tilt: The change in vertical displacement between two points at the ground 
surface divided by the horizontal distance between these points (differential vertical 
displacement); maximum tilt is the maximum projected for this area of the subsidence trough 


Maximum Horizontal Strain: The amount of horizontal change in length between two points 

of measurement divided by the horizontal distance between these two points (unit change in 

length): tensile strain is lengthening between these two points (unit elongation), compressive 
aa na | two points (uni ng) 


Subsidence Trough: A trough-like depression (downwarped area) that occurs above the 
panel where coal is being extracted: the trough is caused by differential vertical displacement of 
the ground surface. 


Coal Extraction Thickness (t): The thickness of coal being mined: this value may be less 
than the actual seam thickness, because some coal of low quality may not be mined, some coal 
may be left in the roof (“top coal") for roof stability, or the seam may be too thick to be mined 
completely. 


Ovorburden Depth (d): The vertical distance between the top of the coal seam being mined 
and the ground surface above it. 


Critical Mining Width: The width of a mining panel necessary to cause maximum subsidence 
at a point on the ground surface. The length of the mining pane! must also be equal to, or 


exceed this critical width. Critical width varies from 1.0 to 1.4 times the mining depth 
(overburden thickness). 

Critical Mining Length: The length of the mining pane! (length of coal area extracted) 
necessary to cause maximum vertical displacement (1.0 to 1.4 times the overburden depth) 
Supercritical Mining Length and Width: A mining pane! with a length and width that is 


Super Panel: Two or more mining panels that behave like one large panel; the overlying 
Draw (Limit) Angle (6): The angle (from a vertical reference) of a straight line projected frorn 
the edge of the mining pane! to the limit of subsidence at the surface above the edge of pane! 


Break Angle ( ): The angle (from a vertical reference) of a straight line projected from the 
edge of the mining panei to the point of maximum lengthening (maximum horizontal strain) at 
the surface above the edge of the panel. 


Bedrock: Rock that was originally formed under natural conditions, in contrast to 
unconsolidated material (colluvium, alluvium, and soil) derived bedrock 

Cleat: A system of planar fractures, or partings, in coal, there commonly are two cleat sets that 
are nearly perpendicular to each other. 


Lineament: A linear topographic feature, which can be observed on-site and on aerial 
photographs, that often indicates a fault or an extensive fracture or fracture system 
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Joint: A fracture surface or parting in rock, usually planar, without displacement, which often 
occurs periodically to form a joint set. 


Fault: A fracture surface, parting, or series of partings in rock, often more extensive than joints, 
where rock on either side of the surface, or surfaces. is displaced (offset). 





Bulking Factor: The volumetric increase of caved rock fragments reletive to their volume pnor 
to caving (in-place volume). 


Coal Bump: The sudden release of strain energy that produces an expiosion-like sound and 
shock waves in locations where stress (pressure) on the coal exceeds its strength. 


Rock Burst: The sudden release of strain energy that produces an explosion-like sound and 
shock waves in locations where stress on the rock exceeds its strength. 


3.0 GENERAL MINING INFORMATION 
Longwail mining is planned for both the Elk Creek and Iron Point Coa! Lease Tracts. 
3.1 Etk Creek Tract 


3.1.1 Panel Design 


Panels in the Elk Creek Coal Lease Tract are projected to be arranged in groups of three or 
four, oriented in a north-south direction. A barrier pillar about 300ft wide is planned to be left 
between each panei group. All paneis will be oriented in the north-south direction. Each of the 
longwali panels is projected to be a maximurn of 800 ft wide, and range from 7,300 ft to 13,500 
ft in length. Overburden depth (depth of cover), relative to the D-Seam, ranges from about 500 
ft, in the southern part of the Tract, to 2,500 ft in the northern part. Coal extraction thickness 
reportedly will range from 9 to 12 ft; 12 ft is used herein as a conservative maximum thickness 
in the subsidence analysis. 


3.1.2 Pillar Configuration and Design 


Two yield pillars are currently expected to be developed in an offset pattern—on 70- by 120-ft 
centers at the head gate entry and 50- by 120-ft centers on the tail gate entry. Cross cut 
centers of each row of gate road pillars will be offset 60 ft from the adjacent row. 


3.2 tron Point Tract 
3.2.1 Panel Design 


D-seam panels are projected in about an east-west direction in a single group. Each panel is 
projected to have a maximum width of about 900 ft (including the yield pillars on the tail gate 
entries). The panels will range in lenoth from about 6,500 to 7,000 ft. In the B-seam, which is 
stratigraphically below the D-seam, panels will have to be designed around the historic (now 
abandoned) King Mine. Panels will range in width from 700 to 900 feet, and in length from 
2,500 to 7,000 feet. Panel orientation will also vary, trending from an east-west direction to a 
north-south direction. Overburden depth, relative to the D-seam, will range from about 500 ft to 
2500 ft. Coal extraction thickness is planned to be 10 ft. 
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3.2.2 Pillar Configuration and Design 


One row of yield pillars and one row of stiff pillars is planned for the head gate and tail gate 
entries. The centerline dimension of the stiff pillars are currently planned to be 113 ft by 200 ft: 
the centerline dimension of the yield pillars 53 ft by 100 ft. Every other cross cut of the yield 
pillars will line up with the stiff pillar cross cuts. 





3.3 Previous Mining 


The B- and C-coai seams have been locally mined by the room-and-pillar method in the 
southern part of the Elk Creek Coal Lease Tract. See Figure 3, Historic Coal Mines and 
Federal Coal Lease Locations, in the attached EIS “Figure Volume.” Prior B-seam mine 
workings are also located in the southern part of the Iron Point Coal Lease Tract. In both 
Tracts, the D-seam is separated stratigraphicaily from the C-seam by 150 to 200 ft of 
sandstone, siltstone, and shale; the D-seam is separated stratioraphically from the B-seam by 
225 to 300 ft of similar rocks (Dunrud, 1989). 


3.3.1 Mining in Disturbed Ground 


The author measured subsidence of as much as 50% of the mining thickness (0.5 t) above 
room-and-pillar extraction panels in the Somerset mine (Dunrud, 1998, p. 92-93). However, the 
panels were bounded by barrier pillars 50 to 75 ft wide, which only yielded on the order of 30 to 
40% of the mining thickness where the overburden depth was 500 to 1,000 ft. Any subsidence 
created by this past mining (on the order of 30% to 50% of the mining thickness) is likely 
complete by now, since this mining occurred many years (or even decades) ago. 


3.3.2 Subsidence Amounts in Disturbed Versus Undisturbed Ground 


Average maximum vertical displacement (S) for undisturbed ground, according to the National 
Coal Board (NCB, 1975, p.10) is about 90% of the amount measured in disturbed ground (i.e. 
0.9 x 0.9=0.8t). See Figure K-3, Maximum Vertical Displacement for Longwali. Maximum 
subsidence (S), therefore, is projected to be about 90% of the amount of subsidence in 
undisturbed ground relative to disturbed ground. Therefore, average maximum subsidence due 
to D-seam mining in undisturbed ground, is projected to be 0.6 of the coal extraction thickness 
(0.6t), whereas it is projected to be 0.7t when the D-seam is mined above existing mine 
workings in the B- and C-seams. 


3.3.3 D-Seam Mining Stresses and Deformations 


Mining in the D-seam may cause some additional deformation of unmined pillars in the lower 
seams, which could then cause some additional impact at the mine level when the D-seam is 
mined. However, any increase in subsidence will likely only be on the order of 10%, as 
indicated by the NCB (1975, p. 10). 


3.4 Multiple Seam Mining 


Subsidence is projected to be additive, where mining occurs in more than one coal seam in the 
lease tracts. This includes maximum vertical displacement (subsidence) (S), tilt (M), and 
horizontal strain (E, -E). 
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This projection is conservative, because it basically assumes that both seams 
are mined very quickly, if not instantaneously. In reality, the strain effects of 
mining one seam will be reduced to by a varying extent (depending on the length 
of time until the next seam is mined) by filling, healing, and sealing of any cracks 
present by the natural forces of erosion and sedimentation. 


In the event that the B- and D-seam seams are sequentially mined in the Elk 
Creek and/or iron Point Coal Lease Tracts, subsidence would occur in sequence 


For example, in undisturbed ground in the iron Point Coal Lease Tract—should 
an average of 10 ft of coal be extracted in a pane! of critical to supercritical width 
in the D-seam, followed by an average of 10 ft of coal from the B-seam—the 
following maximum vertical displacement (maximum subsidence) is projected: 


1. D-seam extraction first—mining occurs in undisturbed ground; maximum 
average subsidence = 6.0 ft (0.6 X 10 ft. from Figure K-3, Maximum 
Vertical Displacement for Longwall). 

2. B-seam extraction later—mining now occurs in disturbed ground. 
maximum average subsidence = 7.0 ft (0.7 X 10 ft, see Figure K-3. 
Maximum Vertical Displacement for Longwail). 


3. Total maximum average subsidence for extraction of both coal seams 
would therefore be 13.0 ft (6.0 + 7.0 fi). 


3.5 Compression Arches and Related Stresses 


Compression arches commonly develop above areas where the coal is being mined. These 
arcuate zones of compressive stress transfer much of the weight of the overburden to the arch 
abutment zones ahead, behind, and on either side of the area being mined (somewhat like 
stone-arched bridges transfer their weight and load to the bridge abutments). 


compared to tensile stresses, because rock is strong in compression but weak in 
tension. The major abutment zones in a longwall mining operation are (1) the 
caved zone (gob) behind the supports, (2) the unmined coal ahead of the face. 
and (3) the gate road pillars. 


In a longwall mining operation, where the roof rocks cave behind the support, 
much of the weight of the overburden is borne by the re-compressed caved 
material (gob). This minimizes the abutment load (stress) on the coal ahead of 
the face. Abutment stresses are smaliest where the roof caves close to the 


longwail supports, because the length of the arch and the supported weight of 
the overburden are reduced. 


Caving, which is necessary to form an abutment zone. is controlied by the 
lithology of the roof rocks. Thin layered shales, siltstones, and claystones cave 
and rock bursts are minimized both in number and magnitude where the roof 
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rocks consist of shales and claystones, but nay occur in greater frequency and 
magnitude where the roof rocks are strong sandstones. 





E _—— ; with i len depth. R oil 
1,500-2,000 ft thick, because mine roofs and pillars become unstable. Miners 
often are forced out of an area before complete caving can occur, thus causing 
additional abutment stresses and attendant bumps and rock burst. The longwail 
method overcomes much of the roof and pillar stability problems, so that 
abutment stresses are lower than in coal mined by the room-and-piliar method. 
Longwail min:ng in the D-seam in Elk Creek Coal Lease Tract and the D- and B- 
seams in the Iron Point Coal Lease Tract should be viable to 2.500 ft or more. 
because the roof rocks above both of these seams should cave readily. 


7 Bumps and rock bursts commonly occur in greatest number and magnitude 
where a large uncaved area develops behind the longwall supports, or where 
large pillars, which can store large amounts of strain energy, occur in the 
abutment zones of the compression arch. It is necessary to achieve a balance 
between gate road pillar and barrier pillar design for mine stability and safety of 
personne! and to also design for minimal subsidence effects. 


. For a given point of observation on the surface, the compression arch has 
dissipated when subsidence is complete. Subsidence is nearly complete when 
critical extraction length and width is 1.0 to 1.4d. For mining panels of 
subcritical width, the arch may not dissipate until an adjacent panel is mined. 
Aliso more subsidence will likely occur when the next longwaill panel is mined 


3.6 Seismic Activity 


Coal bumps and rock bursts have been a cause of sporadic seismic activity in the Somerset 
area over the last 30 years or so. For example, a bump occurred at about 4 AM in the fall of 
1968 in the Somerset mine that awoke local residents and shook buildings in the Somerset 


area severely 


. More than 4.000 seismic events, with magnitudes of as much as 3.8 on the 
Richter scale, were recorded near or within 30 mine areas in the 
Wasatch Plateau and Book Cliffs coal mining districts from January, 1978 to 
March, 1996 (Arabasz and others, 1997). 


. The author and others recorded thousands of seismic events on a seismic 
network operated by the USGS in the Sunnyside district during the mid-to late 
1960s. One episode of seismic events occurred beneath the Geneva mine in 
the Sunnyside mining district during October, 1967 (Dunrud, 1998, p 70-81) 

The seismic events, which were all of sufficient magnitude to locate a hypocenter 
(x, y, Z location), ranged from 1.3 to 3.1 on the Richter scale. Hundreds more 
seismic events, too small to locate on the seismic network, occurred over a 
period of a few days in the general area where the bumps occurred. Though 
mine damage was very severe (at least 10 00 tons of coal was explosively 
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released), these major seismic events fortunately occurred 3,000 ft to 6,000 ft 
below the bump-damaged mine area near faults and a large fault zone that was 
detected in seismic refraction studies. 








. in the Somerset area, during seismic monitoring in the 1970s, the author did not 
detect a seismic interaction between coal mine bumps/rock bursts and faults. 
similar to that found in the Sunnyside mining district. An interaction between any 
faults present is therefore not anticipated in the Elk Creek and Iron Point Coal 
Lease Tracts. 


. In room-and-pillar mining areas at Somerset, increased seismic activity occurred 
often occurred where unstable roof conditions and or bumps in the pillars forced 
miners out of an area before extraction is complete. Caving in these areas was 
not extensive enough to cause transfer of abutment stresses to the caved area. 


. Coal mine bumps and rockbursts, with accompanying seismic activity are often 
the result of incomplete or irregular room-and-pillar mining practices (Dunrud, 
1976, p. 28-29). Earth tremors generated by bumps and rock bursts in the 
Somerset mine during the mid-1990s were felt over a large area. The seismic 
event was of sufficient magnitude to be recorded at the USGS National 
Earthquake Center in Golden, Colorado and to be verified as being in the 
abandoned Somerset mine. 


. Tremors of this magnitude may have some impact on sensitive structures, as 
well as the least stable landslide and rockfall areas. Although the author 
observed no rock falls or landslides at his monitoring site in Hubbard Creek at 
the mouth of Iron Point Gulch when the Rulison shot (Richter magnitude 5 2) 
was detonated. 


. in planned longwall mining in the Elk Creek and iron Point Coal Lease Tracts. 
seismic activity is projected by the author to be significantly lower than in the 
previously-mined room-and-pillar extraction in the area. Because extraction is 
complete in the panels, abutment stresses are more effectively transferred to. 
and supported by, the caved zones. An exception to this general protection 
would be where the mine roof rocks are strong, and do not cave until a large 
area (perhaps a distance of 100-300 ft and the width of the mining panel) of coal 
is extracted. A tremor (seismic event), or series of tremors, will be likely when 
caving does occur. Rocks above the D- and B-seams are shales, siltstones, and 
supports. Therefore the abutment stresses should remain at a minimum 


. Based on the author's knowledge of conditions in the Somerset mining area. 
future seismic activity, due to bumps and rock bursts caused by previous mining 
in these abandoned mines. is likely to be of greater magnitude, and 
consequently have more impact on sensitive structun.2 and areas, than the 


seismic activity produced by longwall mining in the Elk Creek and iron Point Coal 
Lease Tracts. 
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The attitude of the bedrock, lineaments. faults, joints, and cleat is considered in the design of 
the mining panels. in the Elk Creek and Iron Point Coal Lease Tracts, the bedrock dips 
northeastward at about 5 degrees. is not faulted. and is not transected by any major 
lineaments. This gentle dip will not likely alter subsidence analysis to any extent. and will give 
latitude to design the most effective pane! onentation to recover maximum coal resources. The 
dominant lineament and joint directions, based on a piot of lineaments from a Skylab 2 color 
infrared image (Dunrud, 1976, p. 15) are North 30-35 East, North 65-70 West. and North 75-80 


. Onentation of joints in the roof rocks and the cleat in the coal commonly controls 
the way the roof rocks break and cave and how the coal breaks off when cut by 
the longwall machine. For example: 


1, The roof caves readily behind the longwall supports where joints in the 
roof rocks are onented nearly parallel to the longwall face. 


2 The coal may break off in large chunks, however, where the coal cieat is 
oniented parallel to the longwail face The longwail face may therefore 
need to be oriented so that the cleat and longwail face directions diverge 
10 degrees or more. 


4.2 Strength and Behavioral Properties of the Rocks 


These properties control the amount and rate of subsidence. Strong, brittle sandstones and 
siltstones, for example, may break and cave to the mine floor in larger blocks and fragments 
than softer, more yieldable shales and siltstones. which controls the bulking factor of the caved 
debris. 


. The height of caving above the mine workings is reduced, for example, where 
the roof rocks consist of strong sandstones compared to weak shales. However. 
the height of fracturing is greater for strong, brittle sandstones compared to 
weak, more yieldable shales 


4.3 Stratig-aphic Sequence 


The stratigraphic position of strong and weak rocks within the overburden, in addition to the 
rocks near the mine workings, commonly affects subsidence in various ways 


. Strong, brittle sandstones, on the order of 50 to 100 ff thick, for example, tend to 
reduce the amount of subsidence compared to weak, more yieldable shales 


. However, strains are often greater in these sandstones, because their greater 
compressive strength produces more extension in the tension zone than do the 
weaker yreldable shales 
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. The so-called Bowie Sandstone, ranging from about 50 to 150 ff thick. which 
underties the D-seam, may reduce the amount of subsidence caused by mining 
the B- sec n compared to the amount of subsidence caused by D-seam mining 





44 Moisture Content 


Wet rocks in the mine roof and overburden tend to reduce the bulking factor of the caved rocks 
near the mine level and also tend to cause the rocks to be weaker and more yreidabie than thew 
Gry counterparts. This reduction in bulking factor is because wet rocks usually are weaker (in 
compressive, shear, and tensile strength) compared to their dry counterparts 


. For a given stratigraphic sequence and coal extraction thickness, subsidence 
amount and affected area generally increase with moisture content. in saturated 
strata, for example in the U. K. and former Yugoslavia, maximum subsidence 
reportedly ranges from 0 9 to 0 96 times the coal extraction thickness in 
disturbed ground, and the draw (limit) angle ranges from 30 to 45 degrees 
(vertical reference) (Ounrud, 1996. p. 85-99) 


. in the Elk Creek and iron Point Coal Lease Tracts, average maximum vertical 
displacement (subsidence) is projected to range from 0.5 to 0 7 times the coal 
extraction thickness (0.5 to 0.7t) and average 0.6 times the coal extraction 
thickness (0.6t) in undisturbed ground and 0.6 to 0.8 t and an average of 0.7 t in 
disturbed ground. The draw angie in these essentially dry overburden rocks is 
projected to be 10 to 20 degrees (vertical reference). with an average of 15 


degrees 
5.0 TOPOGRAPHIC FACTORS AFFECTING SUBSIDENCE 
5.1 Rugged Terrain 


The rugged terrain in the two lease tracts will likely affect subsidence amounts and surface 
impacts when compared with gentier terrain. Subsidence commonly is less in valleys and more 
on ndges. Fewer cracks occur in valleys than on ndges, because the valleys are more stable 
as a result of complete lateral constraint. Consequently subsidence impacts are likely to be 
greater than they would be in subdued terrain, because the lateral constraint is reduced to 
nearly zero on steep valley slopes. 


. Stains and die '* cements on steep slopes. particularly cliffs. may cause cracks 
on the order of a few inches to possibly 1 ft wide and 25 to 50 ft deep, compared 
to a fraction of an inch to a few inches wide and a few feet deep in the gentle 
terrain of the valley bottoms. Cracks will tend to be widest (perhaps Wi to! % ft 
wide) and deepest (possibly 75 to 100 ft) along prominent joints and fractures on 
the steepest slopes and cliffs. which. in turn may become less stable and more 
susceptible to landslides and rockfalis See Figure 11, Geologic Hazards Map. 
and Figure 14, Subsidence Potential Map, in the attached EIS “Figures Volume ° 
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Landsiides and rockfalis will be most likely where mining is planned near the 
outcrop, where tilts and strains are greatest. The greatest impact is projected to 
occur where the tilt direction parallels the slope gradient. and thus further 
increases the slope. See Figure 11, Geologic Hazards Map. in the attached EIS 
‘Figures Volume.” 


5.2 Variable Overburden Thickness 


tit, and strain commonly decrease with increasing overburden depth. A single pane! may range 
from supercritical in shallow overburden to subcritical in deeper overburden 


. Gate road pillars will tend to yield more with increasing overburden depth, such 
that two or more adjacent panels begin to behave more and more like a 
superpane! at overburden depth greater than 1,000 to 1.500 ff. Al these depths. 
the pillars will likely yield to the level of the recompacted. caved, and broken rock 
in the longwail pane! 


6.0 SUBSIDENCE EVALUATION OF LONGWALL MINING OF THE 
D-SEAM IN THE ELK CREEK AND THE D- AND B-SEAMS IN THE 
IRON POINT COAL LEASE TRACTS 


The author uses the subsidence prediction method for trough subsidence developed by the 
National Coal Board (NCB. 1975) 


. The NCB is the world's foremost organization studying and analyzing subsidence 
many decades by this organization, coal is routinely mined under cities. rivers. 
and other sensitive structures and areas. Knowledge of NCB analysis of 
subsidence processes and parameters is therefore very important to evaluate 
and minimize impacts in a proposed mining area 


° The NCB method—which is basically a conceptual model consisting of the 
fundamental factors of coal extraction tickness, subsidence amount, mining 
width, and overburden depth—can be adjusted for overburden lithology, moisture 


. The NCB method has been adapted and modified for local conditions observed 
in the North Fork Valley in both room-and-pillar and longwalll mining areas, and 
aiso is based on subsidence data from underground mining operatio: s in New 
Mexico, Utah, and Wyoming. in addition. information and expenence is drawn 
from other coal mining areas of the United States and the former Yugoslavia 


6.1 Subsidence Zones 


There are four zones to consider and analyze. in the trough subsidence process, based on 
studies and experience by the author and others (for example, Peng, 1992) These are the (1) 
caved, (2) fractured, (3) continuous deformation, and (4) near-surface zones See Figure K-2. 
Typical Longwall Subsidence Cross-Section 
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6.1.1 Caved Zone 


This zone, according to Peng (1992. p. 1-2) ranges from 2 to 8 coal extraction thicknesses (21 
to 8), depending on lithology and moisture content of the roof rocks. 


in the Elk Creek and tron Point Coal Lease Tracts, 2 to 4 coal extraction 
thicknesses (2! to 41), with an average of 3 (3t), are projected. based on the 
author's experience with this lithology and the commonly dry conditions in the 
rocks above the D-seam 


Where the D-seam is locally water-bearning, however, the height of the caved 
zone may range in thickness from 3 to 5 times the coal extraction thickness. 
Therefore, where the D-seam and overtying rocks are totally dry, the height of 
the caved zone will be closer to 21. particularly where the roof rocks are 
sandstone, where the D-seam is saturated. the height of the caved zone will be 
closer to 5t, particularly where the roof rocks are shales. 


6.1.2 Fractured Zone 


Rocks in this zone undergo fracturing within rock layers and along the boundaries of these 
layers. It is transitional to the underlying caved zone. See Figure K-2, Typical Longwail 
Subsidence Cross-Section. For a given lithology, displacements and intensity of fracturing 
tends to decrease upward Thus water (hydraulic) conductivity also tends to decrease upward. 


Peng (1992, p. 143) states that the upper one-third of this zone has only minor, 
unconnected fractures and thus has only minor potential for water conductivity, 
that most of the water conductivity potential is in the lower two-thirds of this 
zone, and that the water conductivity increases downward 


According to Peng (1992, p. 6-8), the height of fracturing is a function of lithology 
and thickness of stratigraphic layers According to Liu (1981), the fracture zone 
ranges from 20 to 30 times the coal extraction thickness (20 to 30t) for 

overburden comprised predominantly of hard, brittle sandstones and limestones. 
whereas, the zone ranges from 9 to 11 times the coal extraction thickness (9 to 


11t) for overburden consisting predominantly of soft shales and claystones. 


For the Elk Creek and iron Point Coal Lease Tracts, the height of the fractured 
zone is projected to be 10 to 20 times the coal extraction thickness (10 to 20t). 
with an average of 15 times the coal extraction thickness (15t) This projection is 
based on the best information available to the author in the literature and on the 
author's expenence in the area 


6.1.3 Continuous Deformation Zone 


This zone, which is transitional to the underlying fracture zone, occurs from the upper limit of 
the fractured zone upwards to the near-surface zone See Figure K-2. Typical Longwall 
Subsidence Cross-Section. The downwarping process (trough subsidence) causes various 
rock units in the overburden to deform as multiple plates (or multiple beams in two dimensions) 
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. The downwarping of strata as multiple plates causes tensile strains to develop 
where convex-upward curvature occurs above the neutra! surface, and 
compressive strains where concave-downwerd curvature occurs below the 
neutral surface of the plate (see Figure K-2, Typical Longwal/ Subsidence Cross- 
Section, inset e.f.g,h). 





. Crack depth is therefore controlled by the distance to the neutral surface of the 
surface. Therefore cracks are not vertically continuous, but are controlled by the 
thickness of the individual rock units. 


. Slippage (flexural slip) also occurs at the surfaces between the rock units 
behaving as plates. 


6.1.4 Near-Surface Zone 


Nearly all measurements are made at the top (surface) of this zone. It typically consists of one 
or more of (1) bedrock, (2) weathered bedrock, (3) colluvium, (4) alluvium. 


. The behavior of the material in this zone is a function of its continuum 
deformational characteristics (i.e. its ability to yield or stretch without rupturing or 
breaking). Bedrock is typically the most rigid (least yieldable) (except perhaps in 
a claystone); alluvium Commonly is the least rigid (most yieldabie). 


. The near-surface zone, therefore, has an extremely variable ability to stretch 
without rupturing—bedrock, rigid (except for some claystones); weathered 
bedrock, typically less rigid; colluvium, somewhat vieldabie to yieldabie: alluvium, 


. The following subsidence crack case history in the smail valley of Bear Creek 
observed by the author in the mid-1970s, is a local example of the varying 
deformational behavioral response to extension (horizontal tensile strain) with 
type of material. The cracks correlated with room-and-piliar mining of the B- 
seam. The extraction thickness was 10 ft: the overburden depth ranged 
between 250 and 500 ft. Records show that mining was completed in 
December, 1976. 


1. Crenulate (irregular), en-echelon (offset) cracks as much as 10 in to 1 ft 
wide, and 25 to 50 ft long trending roughly parallel to the stream and the 
pillar extraction line, were observed by the author in weathered bedrock 
and colluviurn a few feet thick on the east side of the valley 75 to 100 ft 
above Bear Creek. The crack depth was difficult to estimate, because 
ranged between 3 and 10 ft. 


2, Cracks 6 to 10 in wide and 100 to 200 ft iong were also mapped across 
Bear Creek. These cracks occurred on either side of the extraction pane! 
and trended nearly parallel to the boundaries. The cracks crossed the 
road and extended eastward upsiope and westward towards the stream. 
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The cracks, as mapped by U.S. Stee! personne!, show that the cracks on 
either side of the panel intersected the stream, however the author has 
no knowledge that they extended to the stream. 








3. Small, crenulate cracks a fraction of an inch to an inch or two wide, 10 to 
25 ft long, and a few inches to perhaps one foot deep, could be seen in 
coliuvium an estimated 10 to 20 ft thick, and located 15 to 30 ft above the 
stream. 


4 No cracks were observed in saturated alluvium underlying the Bear 
Creek stream. The thickness of the alluvium was estimated to be 10 io 
15 ft and the underlying coliuvium 30 to 50 ft. The author did not observe 
any loss of flow downstream in Bear Creek from this area, and no loss 
was reported to the author's knowledge. 


1 There are two possibilities for this observation of no cracks and no 
flow loss: 


A. The alluvium stretched without rupturing when mine 


B. Cracks in the ailuviurn healed and sealed naturally prior to 
Cracks occurring in stream alluvium could be viable 
because their downward limit is the neutral surface of the 
stream ailuviurn; the unit is likely to be in compression 
below this surface. in addition, siltation during periods of 
increased flow could fill any cracks present. 


7.0 SUBSIDENCE PARAMETERS ANALYZED IN THE ELK CREEK AND IRON 
POINT COAL LEASE TRACTS 


. Subsidence parameters analyzed are (1) maximum vertical displacement 
(commonly called subsidence) (S); (2) tilt (M), (3) positive and negative 
horizontal strain (extension, E; compression, -E); (4) draw (limit) angle (6); and 
(5) break angle ( ). See Figure K-1, Typical Subsidence Profile for Longwall. 


7.1 Maximum Vertical Displacement (Subsidence) (S) 


Maximum vertical displacement, or what is commonly considered subsidence, ranges from 0.5 
times the coal extraction thickness (0.5 t) for critical and supercritical room-and-pillar extraction 
panels in undisturbed ground of the Somerset mine to 0.98 times coal extraction thickness 
(0.98 t) in overburden disturbed by dewatering in the former Yugoslavia (Dunrud, 1998, p. 89). 
See Figure K-3, Maximum Vertical Displacement for Longwaill. 


. For undisturbed ground and critical to supercritical longwall mining panels, S is 
projected to range from 0.5t in valleys to 0.7t in ridge areas and average 0.6t in 
the Elk Creek and iron Point Coal Lease Tracts. 
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. For disturbed ground (critical to supercritical panels), S is projected to range 
from 0.6t in valleys to 0.8t in nidge areas, and average 0.71 in these lease tracts 








. Calculated ranges of S in undisturbed and disturbed ground, for various 
overburden depth ranges, are displayed in Tabie 1, Maximum Vertical 
Displacement. Calculations are based on a panel width of 800 ft and a 
maximum coal extraction thickness of 12 ft in the D-seam for the Elk Creek Coal 
Lease Tract. and a panei width of 900 ft and maximum coal extraction thickness 
of 10 ft in the D-seam and 10 ft in the B-seam for the Iron Point Coal Lease 
Tract: 


. Maximum Vertical Displacement (S) (first 4 columns are D-seam mining only, 5” 
column—iron Point D & B assume D-seam mining is in undisturbed ground and 
B-seam mining is in disturbed ground; add 10% to column 5 if D-seam mining is 


























in disturbed ground): 
Table 1 
Maximum Vertical Dispiacement (S) 
(D seam=12 ft for Elk Creek Tract; D and 8B seams=10 ft for iron Point Tract) 

Overburden Elk Creek Elk Creek iron Point iron Point iron Point 

Depth Undisturbed Disturbed Undisturbed Disturbed D & B Seams 

(ft) (ft) (ft) (ft) (ft) (ft) 
100 - 250 72 84 60 7.0 13.0 
250 - 500 72 84 6.0 7,0 13.0 
500 - 1,000 72-60 84-69 60-55 70-63 130-118 
1,000 - 1500 60-41 69-48 55-40 63-45 118-85 
1,500 - 2,000 41-24 48-30 40-26 45-30 85-56 
2,000 - 2,500 24-16 30-18 26-17 3.0-20 §6-3.7 


























7.2 Maximum Tilt (M) 


Maximum tilt (called slope by NCB, 1975; but called tilt by the author to distinguish it from the 
slope of the terrain) is plotied and analyzed in terms of the fundamental ratios of maximum 
vertical displacement to overburden depth (S/d) versus the ratio of mining pane! width to 
overburden depth (VW/d). See Figure K-4, Tilt and Strain. 


. These ratios are fundamental because subsidence is proportional to mining 
width and inversely proportional to mining depth. Therefore, a plot of S/d versus 
Wid will provide tilt and strain values for mining at any depth—whether 
subsidence occurs above mines only 60 to 100 ft deep, as in the Sheridan, 
Wyoming area, to mines more than 2,000 ft deep in various areas of Utah. 


° Maximum tilt (M) is projected to range from a maximum of 3.5 S/d for mining 
panels of subcritical width to 3.0 S/d for mining panels of critical to supercritical 
width. See Figure K-4, Tilt and Strain. 
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. Calculated maximum tilt ranges (in percent) for various overburden depths for 
the Elk Creek and iron Point Coal Lease Tracts are shown in the table below. for 
the Elk Creek Coal Lease Tract, mining pane! width (VW) = 800 ft and maximum 
coal extraction thickness (t) = 12 ft: for the Iron Point Coal Lease Tract, W = 900 
ft and t = 10 ft for the D-seam and also the B-seam. 








° Maximum tilt will likely be twice the amount projected in Table 2. over stiff barrier 
pillars planned between longwaill panei groups in the Elk Creek Coal Lease 
Tract. Tilt occurring on each side of the barrier probably will cause a doubling of 
the tit value, because the overburden anu ground surface will tilt towards both 
adjacent longwali paneis. 


° Maximum tilt in the first 4 columns of Tabie 2, is for D-seam mining only in the 
Elk Creek and iron Point Coal Lease Tracts, using subsidence values in Table 1, 
Maximum Vertical Displacement. In column 5, Table 2, maximum tilt for both D- 
seam mining and B-seam mining in the iron Point Coal Lease Tract is shown, 
assuming that D-seam mining is in undisturbed ground and B-seam mining is in 
disturbed ground. Add 10% to he vaiues in column 5 if D-seam mining is in 
ground disturbed by prior mining. A 10 foot extraction thickness is assumed for 
mining in both the D-seam and the B-seam. 


























Table 2 
Maximum Tilt (M) 

(D seam=12 ft for Elk Creek Tract; D and B seams=10 ft for Iron Point Tract) 

Overburden Elk Creek Elk Creek iron Point iron Point iron Point 
Depth Undisturbed Disturbed Undisturbed Disturbed D & B Sears 

(ft) (%) (%) (%) (%) (%) 
100-250 216-86 25.2 - 10.1 18.0-72 210-84 39.0 - 156 
250-500 8643 10.1-5.0 72-36 84-42 156-78 
500-1000 43-18 §.0-20 36-17 42-19 78-36 
1,000-1,500 18-08 20-41 17-09 19-10 36-19 
1,500-2,000 08-04 11-05 09-05 10-05 19-10 
2,000-2.500 04-02 05-02 05-0.1 05-03 10-04 


























7.3. Maximum Horizontal Strain 


Maximum horizontal tensile and compressive strain (E, -E) is determined using local data that 
is compared to National Coal Board (NCB, 1975) information. See Figure K-4, Tilt and Strain. 


. Strain data is derived from the York Canyon longwail mine in New Mexico 
(Gentry and Abel, 1978) and the Somerset room-and-pillar mine. Horizontal 
strain is plotted in terms of the ratio of maximum vertical displacement to 
overburden depth (S/d) versus the -atio of mining panel width to depth (W/d) 


. Horizontal tensile strain is projected by the author to range from 1.0 S/d for 
Critical and supercritical mining panels to 1.25 S/d for subcritical panels, whereas 
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compressive strain is projected to be - 1.0 S/d for critical and supercritical mining 
paneis to as much as -2.5 S/d for subcritical panels. 


Calculated maximum horizontal and compressive strain ranges (in percent. 
example’ a horizontai strain of 0.036=3.6%=3£ ,Gu0 micro inches/inch) for the Elk 
Creek and iron Point Coal Lease Tracts in i ables 3 and 4 below, for the Elk 
Creek Lease Tract, mining pane! width (VV) equals 800 ft and maximum coal 
extraction thickness (t) equals 12 ft. for the iron Point Coal Lease Tract, W = 900 
ft and t = 19 fi for both the D- and B-seams. 


Maximum horizontal tensile and compressive strain in the first 4 columns of 
Table 3 and 4 are given for D-seam mining only in the Elk Creek and Iron Point 
Coal Lease Tracts using maximum vertical displacement values of Table 1. 


panei groups in the Elk Creek Coa! Lease Tract will likely be twice the amount 
shown on Table 3, because (as with tilt) the overburden and surface will subside 
strain. 


Tensile and compressive strains in column 5, Tables 3 and 4 are given for 
mining both the D-seam and the B-seam in the Iron Point Coal Lease Tract, 
assuming that D-seam mining is in undisturbed ground and, of course. 
subsequent B-seam mining is in disturbed ground. Add 10% to the values in 
column 5 if D-seam mining is in ground disturbed by prior mining. A 10 foot 
extraction thickness is assumed for both D-seam and B-seams mining in the Iron 
Point Coal Lease Tract. 





























Table 3 
Maximum Horizontal Tensile Strain (E) 

(D seam=12 ft for Eik Creek Tract; D and B seams=1- ft for iron Point Tract) 

Overturden Elk Creek Eik Creek iron Point iron Point iron Point 
Depth Undisturbed Disturbed Undisturbed Disturbed D & B Seams 

(ft) (%) (%) (%) (%) (%) 
100 - 250 72-29 64-34 60-24 70-28 130-52 
250 - 500 29-14 34-17 24-12 28-14 52-26 
500 - 1,000 14-06 17-07 12-06 14-06 26-12 
1,000 - 1,500 06-03 07-04 06-03 06-03 12-06 
1,500 - 2,000 03-0.15 04-02 03-02 03-02 06-04 
2,000 - 2,500 0.15 -0.1 02-01 02-01 02-01 04-02 
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Tabie 4 

Maximum Horizontal Compressive Strain 

{-E; all strain values in table are negative) 
Overburden Elk Creek Elk Creek iron Point iron Point iron Point 

Depth Undisturbed Disturbed Undisturbed Disturbed D & B Seams 
(ft) (%) (%) (%) (%) (%) 

100 - 250 72-269 84-34 60-24 70-28 130-52 
250 - 500 26-13 34-17 24-12 28-14 52-26 
500 - 1,000 13-67 17-08 12-06 14-06 26-12 
1,000 - 1,500 07-05 08-06 06-04 | 06-05 12-09 
1,500 - 2,000 05-03 06-03 04-03 | 05-03 09-06 
2.000 - 2.500 03-015 03-02 03-02 | 03-02 06-04 























74 Draw Angle (limit angle, angle of draw) 


The draw, or limit angle (6), defines the limit of subsidence at the surface in relation to a given 
mining panel at depth. Therefore, by projecting a series of straight lines (or planes) from 
around the edges of a given mining pane! to the surface. the surface area affected by extracting 
the coal in the panel can be determined. 


. As previously mentioned, the draw angle for room-and-pillar and longwall mines 
in the Somerset area ranges between 8 and 21 degrees (Dunrud, 1976. p. 22- 
23). The draw angie at the West Elk longwall mine ranges from 9 to 18 degrees 
The draw angle (vertical reference) is therefore projected to be between 10 and 
20 degrees, with an average of about 15 degrees. 


. Although the draw angle defines the limit of surface subsidence, the break angie. 
as discussed next is perhaps more important in a subsidence analysis where 
hydrologic impacts are of particular importance. 


7.5 Break Angle 


The break angle ( ) provides a means of defining the areas or zones of maximum tensile strain 
above a mining panel or superpanel, and therefore, defines zones of maximum hydrologic 
impact. Most cracks in the overburden and at the surface occur in zones of maximum tensile 
strain, and is therefore also the zone of greatest water conductivity. 


. The break angle reportedly averages 10 degrees less (steeper angie) than the 
draw angle (Peng and Geng, 1982). Based on observations in the Somerset 
area, the break angle ranges from a few degrees from vertical, but averages 
about vertical (zero degree break angie). 


. The location of zones of maximum hydraulic conductivity are both dynamic and 
static. 





North Fork Coal ¢ Draft Environmental impact Statement 473 














Page K-18 , Subsidence Evaluation September 1999 


° The dynamic zone of fracturing is located above ‘ne longwaill mining face and 
thus moves at the sarne velocity as the face. Therefore, these cracks tend to 
appear as the face moves beneath a point of observation, and then close again 
as the face moves out of the area of mining influence-a distance of 12d to 1.4 
d. Measurements by DeGraff and Romesburg (1981). on surface bedrock above 
room-and-pillar coal mines in Utah, showed that these cracks healed as mining 


was completed in the area. 


. The static zone of fracturing occurs above mining pane! boundaries and nigid 
gate road pillars and barrier pillars. These cracks are likely located in a 100-foot 
zone above pane! boundaries and also in a 150- to 200-foot zone above gate 
road pillars between the panels and barrier pillars between pane! groups. ina 
superpane! configuration, most cr.cks within will likely heal and seal again. in 
the Somerset area, cracks in this static zone commonly remain open until the 
forces of weathering, mass wasting, and erosion fill them in. The author 
observed complete healing and sealing of weathered shales and siltstone in 
about 10 years after coal was mined by room-and-pillar methods in the Somerset 
area. The same concepts and time frame should apply to longwalll mining 
methods. 





. The maximum projected depth of cracks in the continuous deformation and near- 
surface zones is a function of the thickness of the material behaving as a plate 
{beam in two dimensions) as shown in Figure K-2, Typical Longwall Subsidence 
Cross-Section. Under conditions of lateral constraint, as in the valleys and other 
areas of gentier relief, cracks will not likely propagate further than the location of 
the neutral surface of the material. Cracks wider than a few inches and deeper 
than 10 to 20 ft are estimated to be rare in these areas. 


. As discussed earlier in section 5.1, cracks on ridges and near steep valley wails 


and cliffs are projected to be considerably wider and deeper than in the valleys. 
because lateral constraint is greatly reduced compared to the valleys. 


7.6 Rate and Duration of Subsidence 


Subsidence at a given point on the surface begins when the longwail face is beneath that point, 
is 50 percent complete when the longwail face is 0.3 to 0.4 times the overburden depth (0.3-0.4 
d) beyond the point, and is more than 90 percent complete when the longwall face has passed 
1.2d to 1.4d beyond the given point. 


. Subsidence rate, duration, and attendant impacts are therefore a function of 
mining rate. The faster and more uniformly longwall mining is accomplished, the 
less time any fractures occurring in the dynamic zone will be open. Any 
fractures present in the static zone will, of course, remain open after mining is 


Dynamic tilt and horizontal strain reportedly decrease with increasing speed of 
longwall extraction (Peng, 1992, p. 20-21). For example, as the rate of 
movement of the longwail face in a West Virginia coal mine increased from 10 
f/day to 40 fi/day: 
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Maximum dynamic tilt decreased an average of 42 percent 








. Maximum dynamic tensile strain decreased by an average of 22 5 
percent 


. Maximurn dynamic Compressive strain decreased by an average of 48 
percent. 


8.0 IMPACTS OF SUBSIDENCE ON STRUCTURALLY SENSITIVE AREAS 


8.1 Longwall Mining in Unstable Areas—Landslides, Rockfalis, and Geologic 
Hazard Areas 


These unstable areas occur naturally, but may be impacted by mining activities. 


. It is therefore important to have baseline data and an inventory of all landslide. 
rockfall, and generally unstable areas before mining begins, so that movements 


due to natural processes can be excluded from any potential mining impacts 
See Figure 11, Geologic Hazards Map. in the attached EIS “Figures Volume ” 


. it ts also important to have an assessment pian to distinguish between mining- 
related impacts on unstable areas and other activities, such as road 
construction. An example of this is the large landslides that occurred during and 
after construction of State Highway 133 on the south side of the North Fork of 
the Gunnison River between the West Elk Mine and Paonia Reservoir. No 
mining had yet been done in this area. 


. Tit and strain caused by subsidence may accelerate movement in landslide and 
rockfall areas - areas where movements would eventually occur due to natural 
causes. This is most likely on steeper slopes during periods of increased 
precipitation. 


. Large tilt and horizontal strain values caused by longwall mining in shallow 
overburden, such as mining close to the coal outcrop may cause the greatest 
mining impacts on areas that are already unstable 


1 Tit values greater than about 5 - 10% (250 - 500 ft overburden depth or 
less) may impact areas that are already prone to landslides or rockfalis. 
particularly where the tilt direction parallels the downslope direction, and 
therefore increases the siope by the tilt ammount 


2 Horizontal tensile strain valves greater than about 2 to 3 percent (250 - 
500 ft overburden depth or less) also may accelerate the natural landslide 
or rockfall process, particularly during periods of high or increased 
precipitation. 


8.2 Mining Beneath Streams 


As discussed previously in Section 6.1.4, pillars were extracted during the mid-1970s beneath 
Bear Creek without any observed temporary or permanent impact on stream flow 
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Pillars were extracted in a pane! 400 to 460 ft wide located 220 to 300 fi 
(average of about 260 ft) beneath Bear Creek The pillars in a zone 350 ft wide 
beneath Bear Creek were only partially extracted The remaining pillars on 
were 60 fi square. Two adjacent sides of each pillar in the zone were further 
mined, so that the remaining pillars measured 30 to 35 ft on a side. 


. Vertical displacement, tilt, and strain cannot be accurately calculated, because of 
the uncer‘ainty of yield vaives of the small pillars left under Bear Creek. 
However, based on the size and length of the cracks observed in the area 
(described in seciion 6.1.4), the area above these smail pillars very likely was 
subject to maximum tit and horizontal strain projected for the 250 fi to 500 fi 
overburden depth category in the Elk Creek and iron Point Coal Lease Tracts 
(Tables 2-4). 


. it is very important to note that there was no observed or reported impact on 
stream flow in Bear Creek due to the subsidence in the mid-1970s to the present 
time. 


8.2.1 Driving Entries Beneath Terror Creek 


Five entries may be driven in the B-seam under Terror Creek near the southwest part of the 
iron Point Coal Lease Tract. These entries would be used to provide mining access and 
haulage to a lease tract west of Terror Creek (known as Bowie No. 1 Pod). This analysis 
examines the impacts if no extraction of pillars under Terror Creek occurs. Only five entries 20 
ft wide, 10 ft high, and square pillars on a minimum of 75-ft centers will be driven. When 
subsidence must be avoided under drainages, pillars must be much larger than normally used 
in room-and-pillar mining, thus minimizing or preventing their failure. 


The following tilt and horizontal tensile and compressive strain can be projected for these 
entries, first by using the subsidence prediction methods for Elk Creek and Iron Point Coal 
Lease Tracts and second, by analyzing the stability of the pillars in the 5-entry system with a 
widely accepted procedure. 


First, subsidence will be determined above the individual entries (i e. the entries will be 
considered separately), as follows. the overburden depth ranges from 300-600 ft (use 300 ft will 
be used to be conservative) where the entries are planned. The planned mining width is 20 ft. 
the coal extraction thickness (t) is 10 ft. The mining width to depth ratio (V//d) equals 20/300 = 
0.067; Maximum predicted vertical displacement (fig. 3) is 0.025 t 


1. Maximum tilt is thus determined to be: 1.0 x 0.025 x 10 f/300 ft =0.25/300 = 
0.00083 = 0.08%. See Figure K-4, Tilt and Strain 


2. Maximum horizontal tensile strain equals 0.5 x 0.025 ft x 10 (7300 f = 0.125 
f¥300 ft = 0.00042 = 0.04%. 


3 Maximum horizontal compressive strain equais -2.5 x 0.025 x 10 f/300 ft = 0.625 
#7300 ft = -0.0021 = 0.21% 
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The impact predicted for driving five 20-ft entries beneath Terror Creek at 
a 300-ft depth, using this separate entry concept, seems negiigibie. 
Maximum tilt and horizontal strain values are lower than those projected 
for the 2.000 to 2,500 ft overburden depth category for horizontal 
compressive strain. Of course no cracks would occur in areas 


Second, the potential impact of driving five entries beneath Terror Creek will be determined by 
considering the mine entries as an interrelated system of mine openings separated by coal 
pillars. Under this procedure, the capability of the pillars to support the overburden weight will 
be evaluated and analyzed, using the same entry width as before, but maximum overburden 
depth to be conservative. Subsidence will then be determined based on the projected yield of 
the pillars due to stresses produced by the weight of the overburden. 








Average vertical stress on each pillar in the entry system was calculated by Bowie Resources 
using the Analysis of Longwail Pillar Stability (ALPS) program provided to them by the Nationa! 
institute for Safety and Health (NIOSH). The input parameters to the ALPS program were: 


(1) Seam thickness - 10 ft, 

(2) Overburden depth - 600 ft (most conser ative), 

(3) Entry width - 20 ft. 

(4) Crosscut centers - 75 ft (minimuza dimension; may be 100 ft), 
(6) Entry centers - 75 ft (minimum dimension; may be 100 ft). 


(7) In-situ coal strength - 900 pst (accepted value-based on nation-wide pillar-stability 
studies), 


Using the ALPS program originally developed by the US Bureau of Mines, a factor of safety of 
1.88 is calculated. A factor of safety of 1.3 indicates that no pillar yield will occur. The 1.9 factor 


of safety indicates that no pillar yield will occur, and therefore no vertical displacement, tilt, and 
horizontal strain due to pillar yield will occur. 


8.3 Driving Entries Beneath the Curecanti-Rifle 230/345 kV Powerline 


No impact to the powerline is anticipated due to driving entries beneath the powerline 

Maximum tilt and horizontal tensile and compressive strain values caused by driving five entries 
beneath Terror Creek are projected to range from 0.08% (tilt) and 0.04% (horizontal tensile 
strain) to -0.21% (horizontal compressive strain) above each entry, using the most conservative 
input parameters for the subsidence calculation. 


. Also, pillar stability analysis of the 5-entry system shows that no pillar yieid will 
occur, and therefore, vertical displacement, tilt, and strain due to driving the 
entries equals zero. 
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84 Longwaill Mining Beneath Terror Creek Reservoir 


The potential impact of mining beneath Terror Creek Reservoir, which the author has been 
asked to assess. will only be fully known when all site-specific geologic information about dam 
and reservor stability and source of water is known. However, maximum tilt and horizontal 
tensile and compressive strain can be projected for the reservoir area based on calculations for 
the tron Point Coal Lease Tract as it currently exists 


. The Terror Creek Reservoir is located north of the currently projected tron Point 
Coal Lease Tract. The overburden depth. relative to the B- and D-seams. 
ranges between 2,000 and 2,500 ff Maximum tilt (M) and horizontal strain (E. - 
E) values due to lorgwaill mining 10 ft of coal in the D-seam in undisiurbed 
ground, followed by mining 10 ft of coal in the B-seam in disturbed ground 
(longwaill panei width - 900 ft), are determined, as follows (note: because the 
Terror Creek Reservoir is located on a broad ridge, maximum vertical 
displacements for undisturbed ground and disturbed ground will be used from 
Figure K-3, Maximum Vertical Displacement for Longwall. a sample calculation is 
given for maximum tilt): 


1) D-seam-d=2,000 ft: M = (3.5)(0 30x 102,000 f = 10. 5/2. 000 ft = 
0.00525 = 0.52% 
D-seam-d=2,500ft: M = (3.25)(0.2x10f/2.500 ft = 6.5/2,500 ft = 0.0026 
= 0.26% 
M ranges from 1.2% (d=2,000 ft) to 0.5% (d=2,500 ft) for mining both D- 
and B-seams. 


2) E ranges from 0.2 to 0.1% for mining the D-seam: E from 0.4 to 0.2% for 
mining both D- and B-seams. 


3) -E varies from -0.3 to -0.2% for mining the D-seam: -E from -0.7 to 0.4% 
for mining both D- and B-seams 


. Tit and strain amounts projected for the Terror Creek Reservoir are the 
Cracks @s much as an inch wide (and of unpredictable length) are projected to 
occur in the massive Ohio Creek sandstone if the D-seam is mined. Cracks as 
much as 2 inches wide are projected if both seams are mined. These cracks are 
predicted because lateral constraint is significantly less in this ridge area than it 
wouid in valleys 


. if a longwall rane! were designed so that the reservoir would be above the pane! 


center, then it would be subjected to only the temporary, cynamic tilt and strain 
during mining, and therefore the impact would be significantly less than if 
impacted by the static tilt and strain above mine pane! boundaries 


8.4.1 Options in Regard to Mining in the Area of the Terror Creek Reservoir 
Terror Creek Reservoir is outside any proposed lease tract boundary However, to address 


issues raised during EIS scoping, three options were considered with regard to mining in the 
area of the Terror Creek Reservoir, These options would be to 
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1) Mine only to a buffer zone that would be designed to protect the dam. reservoir. 








2) Mine only the D-seam beneath the reservoir 
3) Mine both the D- and B-seams beneath the reservow 


Option 1, leave an adequate buffer zone to protect the reservoir. The first <tep under this 
option would be outline the buffer area that involves the dam abutments. the reservow. and the 
water source area. The second step is to calculate the buffer distance around this area that 
could not be wmpacted under this option. using conservative angles of draw. 


. Angies of draw are projected to range from 10 to 20 degrees in the iron Point 
Coal Lease Tract, with a projected average of 15 degrees. However, in 
establishing an adequate buffer zone, conservative values greater than 15 
degrees should perhaps be used Table 5 below indicates the buffer distance 
outward from the limits of the impacted area for various angles of draw 


The buffer zone calculated around the outward limits of the dam. the reservoir, and the water 
source area, using a 25 degree angie of draw, should be adequate No angie of draw more 
than 21 degrees has been recorded in the Somerset area to the author's knowledge. 


Option 2, Mine only the D-seam beneath Terror Creek Reservoir, Under this option, 
maximum tilt and horizontal strain values range from 0.5% (for d=2,000 ft) and 0.3% (d=2.500 
ft) for tilt; O.2 (d=2,500 ft) to 0.1% (d=2,500 ft) for horizontal tensile strain: -0.3 to -0.2 for 
horizontal compressive strain. Cracks of as much as one inch may occur above mine 
boundaries in the upper Ohio Creek sandstone of the Mesaverde Formation 


Option 3, Mine both the D-seam and the B-seam beneath Terror Creek Reservoir 
Maximum tilt and horizontal strain under this option are calculated to range from 1.27% (d=2.000 
ft) to 0.6% (d=2,500 ft) for tilt; 0.4% (d=2,000 ft) to 0.2% (d=2,500 ft) for horizontal tensile 
strain, -0.7% (d=2,000 ft) to -0.4% (d=2.500 ft) for horizontal compressive strain. Cracks as 
much as 2 inches wide may occur above the mine boundaries in the Ohio Creek sandstone 


. Under options 2 and 3, detailed studies and tests should be done in the reservoir 
site area to determine how the maximum tilt and strain projected for the site 
would impact stability, and also how seismic events of as much as about 3.0 on 
the Richter scale would impact stability Modeling studies may also be needed 
The following suggestions may be useful to the studies (there may be others) 


1) Determine dam stability before mining and after mining the D- and then 
the B-seams. Also determine the geologic and geotechnical 
Characteristics of the material with which the dam was constructed 
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nA 
Reservoir and Water Source Area 
Depth of Coal Angie of Draw Buffer Distance 
(feet) (Degrees) (feet) 

Relatrve to the D-seam 

2,000 - 2.500 10 353 - 441 

2,000 - 2.500 15 536 - 670 

2,000 - 2.500 20 728 - 910 

2,000 - 2.500 25 933 - 1.166 

2,000 - 2.500 % 1,155 - 1,433 
Relative to the B-ceam (using 275 ft vertical separation between the top of the B-seam and the top of the 
D-seam) 

2.275 - 2.778 10 404 489 

2.275 - 2.775 15 610 - 744 

2.275 - 2.775 20 828 - 1,010 

2.275 - 2.775 25 1,086 - 1.204 

2.275 - 2.775 30 1,314 - 1,602 














. Under options 2 and 3. detailed studies and tests should be done in the reservoir 
site area to determine how the maximum tilt and strain projected for the site 
would impact stability, and also how seismic events of as much as about 3 0 on 
the Richter scale would impact stability. Modeling studies may also be needed 
The following suggestions may be useful to the studies (there may be others) 


2) Determine dam stability before mining and after mining the D- and then 
Characteristics of the material with which the dam was constructed 


3) Determine reservoir stability before and after mining the D- and then the 
of the material on which the dam is founded 


4) Determine the source of water: Is it from (a) near the base of the 
Wasatch Formation or (b) the top of the Mesaverde Formation (Ohio 
Creek sandstone) The author noted a permeable cobbie/gravel zone 
near the base of the Wasatch Formation in some areas during geologic 
mapping of the area. Should this be the source of water. it would be 
important to determine whether clays occur beneath this zone or if this 
zone rests on top of the Ohio Creek sandstone 


. Subsidence impacts would be greatest if the source of water occurs in a 
gravel/cobbie zone resting directly on top of the Ohio Creek sandstone or if the 
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source of water is at the top of the Ohio Creek sandstone Subsidence impacts 


would be significantly less if a clay layer (perhaps 10 to 20 ft thick) occurs 
between the water source and the Ohio Creek sandstone 


. Wth detailed, site-specific knowledge of the reservoir site (including the dam. 
reservor foundation. and location of the water source) and proper onentation of 
the mining panels, i may be possible to mine under Terror Creek Reservoir in 
the D-seam, and perhaps even the B-seam., if the highly yieidable claystones 15 
ft or more thick occur beneath the dam, reservoir, and water source. Of course. 
this would depend on the results of a detailed geologic. geotechnical, and 
modeling evaluation of the genera! reservow site and the site response to local 
seismic activity on the order of 3.0 on the Richter scale 
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SOCIOECONOMIC REPORT 


Note: Figures associated with this appendix can be found in the “EiS Figure Volume.” 
1.0 SOCIOECONOMICS 


This report provides an overview of the socioeconomic aspects of the existing conditions of the 
area, as well as the impacts associated with pending decisions on the proposed Iron Point and 
Elk Creek Coal Lease Tracts. 


For purposes of the socioeconomic assessment, primary, secondary, and tertiary study areas 
are defined see Figure L-1. Socioeconomic Study Areas: 


° The primary study erea is the geographic area that is anticipated to be most 
directly affected by the proposed project. The primary study area is defined to 
include all communities within Delta County. This is expected to be the primary 
area where most mine related effects are experienced, based in large part on 
residence locations of mine-related employees. 


® The secondary study area is the geographic area expected to be indirectly 
affected by the proposed project. The larger secondary study area includes all of 
Delta and Gunnison Counties. Gunnison County may also experience direct 
fiscal effects. Other Gunnison County direct effects will be focused largely in the 
unincorporated area of Somerset due to the geographic location of the mines 
away from other Gunnison centers of population. 


7 The tertiary study area covers the even larger geographic area — expected to 
experience broader cumulative social effects due to the proposed project. 
Economic and social changes in the tertiary area also provide a context for other 
non-mine related changes occurring in the primary and secondary study areas. 
For this analysis, the tertiary study area is defined to include the seven-county 
Central Western Slope area of Delta, Gunnison, Mesa, Montrose, Ouray, Pitkin, 
and San Miguel. This broader study area will be denoted as the Central Western 
Slope area. 


2.0 AFFECTED ENVIRONMENT 


This section discusses current and historic trends that influence study area population. The 
evaluation of the affected population defines existing conditions. information presented in this 
section is used to assess the effects of different mine development alternatives. 


2.1 Population and Demographics 


Information on population for the study areas has been compiled from a variety of sources 
beginning with the 1980 and 1990 U.S. Censuses. Updated estimates (since 1990) were 
obtained from the State of Colorado Demography Section and U.S. Census Bureau. 


As of 1998, approximately 26,600 residents live in Delta County, the primary study area. 
Population has increased by 3% annually since 1990. This rate of growth is faster than the rate 
of growth occurring in the broader secondary and tertiary study areas as well as statewide. A 
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large portion of primary study area population growth experienced since 1990 has occurred in 
the City of Delta (35%). 


The City of Delta is the largest incorporated community in the primary study area with 5,600 
residents residing within the city limits — 21% of all residents living in the primary study area. 
account for nearly 50% of total Delta County population. 


Table 1. Population Trends (1980-1998) 














Total Population Annual % Change 
Area 1980 7990 996 80-90 90-98 
owns: 
Cedaredge * 1,184 1,380 1,920 15% 4.2% 
Crawford * 268 221 280 -19% 3.0% 
Crested Butte 959 878 1,130 09% 3.2% 
Detta * 3,931 3,654 5,600 0.7% 55% 
Gunnison 5,785 4,636 5.195 -22% 1.4% 
Hotchkiss * 849 744 915 -1.3% 26% 
Marbie 30 te 65 739% 3.6% 
Mount Crested Butte 272 336 365 21% 1.0% 
Orchard City * 1,914 2.218 2,805 15% 3.0% 
Paonia * 1,425 1,403 1,765 0.2% 29% 
Pitkin 59 53 205 1.1% 18.4% 
Subtotal Study Area Cites ee a 20,265 ck) 
Delta County 21,225 20,980 26,619 0.1% 3.0% 
Gunnison County 10 10,273 12,456 04% 2.4% 
Subtotal Detta + Gunnison 1,514 31,253 D2 Tae 
Central Western Slope 153,251 167,430 204,903 0.9% 26% 
State of Colorado 2,889,735 3,294,473 3,970,971 1.3% 24% 


* Note: Cities in primary study area. 
Source: E.D. Hovee & Company using information provided by U.S. Census Bureau. 


The two-county secondary study area has a combined population of 39,075 as of 1998. The 
majority (or 68%) of the population lives in Delta County. Secondary study area population has 
increased at an average rate of 2.8% annually since 1990, with the greatest increase between 
1993-1995. 


According to data provided by Oxbow, West Elk, and Bowie mine operators, as well as 
severance tax data, an estimated 88-96% of Bowie, Oxbow (Sanborn), and West Elk mine 
employees live in Delta County.’ Over 56-67% live in the Paonia/Hotchkiss area. Only a small 
proportion (4-12%) live outside of Delta County. Most of these workers live in the Somerset 


area, a small unincorporated community just east of Paonia in Gunnison County. 





‘The range in the reported proportion of mine employees living in Delta County stems from the 
information reported by each information source. Bowie reported that 141 (or 88%) of its 160 mine 
employees live in Delta County. In contrast, West Elk reported that 274 (or 96%) of its 285 mine 
employees live in Delta County. 
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Severance Tax 

. 

41 

1 33 

34 2 

— 9 

74 138 

_ 22 
1 “ae 

7 16 

Other Counties 18 11 _ — 
Total All Workers ma.) 177 as ar 


Source: information provided by West Elk, Bowie, and Oxbow mines as well as stale severance tax records. 
Severance tax data covers all coal mine employees living in Delta & Gunnison Counties. 


Population changes in Delta County, as well as Gunnison County and statewide, are primarily 
driven by migration trends.* During most of the 1980s, Delta County lost population. Between 
1983 to 1989, net out-migration averaged 415 people per year. The year of greatest net out- 
migration occurred in 1987, when 1,120 more residents left than moved to Delta County. 


Beginning in 1990, Delta County started to attract a net infiow of new residents. Over the last 
eight years, an average of approximately 700 net new residents have moved into the study area 
each year. Between 1993 to 1995 — the period of greatest population growth — the number of 
net new residents moving into Delta County occurred at an even higher level of 1,100 net new 
residents per year. 


As is further detailed in the discussion of employment, changes in Delta County population tend 
to closely parallel changes in employment activity. Since 1980, the years of greatest population 
loss have occurred during periods of declining employment in Delta County. See Figure L-2. 
Net Migration Trends (1981-1998). 


Between 1996 and 1997, approximately 2,320 new residents moved into Delta County.* Almost 
30% came from other Central Western Slope counties, 80% of them from neighboring Mesa and 
Montrose counties. Another 25% of new residents came from other counties in Colorado. Of the 
45% of new residents moving into Delta County from outside Colorado, most (57%) came from 
other western states 


Approximately 1,970 residents left Delta County between 1996-1997. About 30% moved to 
other Central Western Slope counties; primarily to neighboring Mesa and Montrose counties. 
Another 27% moved to other Colorado counties. 


The Colorado Department of Local Affairs forecasts that Delta County's population can be 
expected to increase by another 16,000 residents over the next 20+ years. This equates to an 
average growth rate of 2.2% annually, a rate of growth below what has occurred over the last 
eight years. Population in the secondary study area is forecast to grow at a similar rate annually 
(2.1%). (See Figure L-3. Population Forecast (1995-2020).) 





? Detailed population growth data is only available at the county level. 


> Information reflects the latest data available trom the internal Revenue Service (IRS) which publishes 
county-to-county migration flow data based on annual federal income tax returns. 





North Fork Coal ¢ Environmental impact Statement 


WY 











Page L~< Socioeconomic Report September 1999 





22 Housing 


Current household size in the primary study area is 2.40 persons per household. Household 
size in the primary study area has been declining, a resuit of sma’ler households moving into 
the primary study area. See Figure L-4. Changes in Household Size (1990-1998). 


Households in the two-county secondary study area are slightly smaller than primary study area 
households. Secondary study area households average 2.38 persons per unit. Household size 
in the secondary study area has also been falling. 


In 1997, 347 single family homes were sold in Delta County, 176 fewer sales than in 1994. This 
decline in sales volume corresponds weil with the slowing in net in-migration of new residents. 


Average sales price of a single family home in Delta County varies by community, from $68,900 
to $101,800. Highest priced homes can be found in the Cedaredge and Paonia areas. However, 
the reported average sales price in the Paonia area has Geclined from $139,900 in 1995 to 














$39,800 in 1997. 
Table 3. Single Family Home Sales (1994-1997) 

Single Family Seles Average Ssies Price 
Communtty 1904 1995 1996 1997 1904 1995 1996 1997 
Betta County: 
Cedaredge Area 118 1486 #96 83 $76,501 $94,646 $96,690 $101,800 
Crawtord Area 2) 1% 16 15 $70944 $64233 $71,050 $68,860 
Detta Area 251 196 206 152 $59,008 $65.873 $73,330 $83,620 
Hotchkiss Area 4 8 % BS $72993 $90,889 $34.260 $87,640 
Paonia Area 7>)0CO8)CSBCOSCédSWOSS7 $130,883 $100,170 $69,810 
County Total ~ 523 400 412 S47 SiO 6630) SAE SBE SIO 
Gunnison County: 
Town of Crested Butte 21 10 12 £19 $251,776 $338,000 $274,906 $328,040 
Gunnison Area 130 1089 84 46 $89,159 $117,480 $141,035 $114,786 
East River Valley 5 2 23 43 $181,395 $306.270 $284,338 $294,660 
Other Rural Aree 6) 4 31 3 $77,010 $121,308 $133,887 $123,420 
County Total “Be? 101 1014S STB TIO SSS SH SFE 240 F198. 30 


Source: Detta County Assessor and the Gunnison County Assessor's Office. 


In the larger secondary study area, 490 single family homes were sold in 1997. The number of 
home sales declined (by 300) from 1994 to 1997, for similar reasons as in the primary study 
area. 


Single family homes in Gunnison County are considerably more expensive than Delta County. 
Average sales price of a home in Gunnison County ranges from $114,800 to $328,000, with 
highest priced homes reported in the resort community of Crested Butte. Rapid price escalation 
is also occurring in the nearby East River Valley communities. 


2.3. Demographic Characteristics 


An estimated 11.7% of the residents living in the primary study area represent racial and ethnic 
minorities, above the secondary study area (at 9.9%), but well below statewide levels (at 
21.0%). Hispanic residents represent the largest minority/ethnic group, accounting for 10.5% of 
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the Delta County population. See Figure L-3. Ethnic Background of Study Area Populations 
(1997). 


Almost 19% of residents new to the primary study area since 1990 are minorities. The fastest- 
growing minority group is Hispanic, representing 16.9% of Delta County population growth 
experienced since 1990. See Figure L-6, Change in Ethnic Background of Study Area 
Populations (1990-1997). 


Primary study area residents tend to be older than secondary study area residents. Almost 49% 


of primary study area residents are age 45 and older, compared to 41% in the secondary study 
area 


Rand McNally's Places Rated Retirement Guide rated Delta County in the top one-third of 
communities nationally for climate, housing, health care, personal safety, economics, and 
recreation. Locally and regionally an in-migration of retirees is being experienced, particularly of 
young retirees (residents age 45 to 64).* 


The primary study area population is aging. Over 69% of the population growth in the primary 
Study area comes from persons aged 45 and older. Seniors (65+) account for 23% of all new 
residents. Figure L-7, Population Age Characteristics (1997). 


This trend is sornewhat similar to secondary study area and statewide trends. Almost 60% of 

population growth statewide and 65% of growth in the secondary study area has consisted of 

residents aged 45 and older. However, only 11% of statewide growth has come from residents 
age 65 and older. See Figure L-6, Changes in Population Age Characteristics (1990-1997) 


24 Employment 


Participation in the Delta County labor force is well below participation rates in the larger 
secondary study area and statewide. in 1997, only 50% of the population age 16 and older in 
Delta County were employed or actively seeking employment. in the secondary study area, 60% 
of residents age 16 and older were employed or seeking employment. The two-county 
secondary study area's higher participation rate is due to the 78% rate being experienced in 
Gunnison County reflecting a much higher percentage of working age adults living in that 
county. The statewide labor force participation rate is 72%. See Figure L-9, Labor Force 
Participation Rate (1997). 


Detta County's low labor force participation rate appears to be related to its relatively high 
proportion of retired residents. As mentioned earlier, 49% of Delta County's population is age 45 
and older, and 23% is age 65 and older. 


Historically, the unemployment rate in Delta County has averaged between 4.7% and 6.6%. 
higher than the statewide rate. However, changes in Delta County's unemployment rate have 
paralleled statewide labor trends, as has unemployment in the secondary study area. See 
Figure L-10, Unemployment Rate Trends. 





Based on a socioeconomic profile prepared by Region 10, the economic and community development 
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As of April 1999, the unemployment rate in Delta County was 5.9%, more than twice the 


statewide rate of 2.7%. Local unemployment consistently runs about 1-2 percentage points 
above the statewide average. 


Over the last 16 years, the job base in Delta County has been more affected by cyclical 
changes in national and giobal economic conditions than the entire state. Between 1984 and 
1987, Delta County lost over 1,900 jobs, one-third in agriculture and farm-related businesses. 
Since 1°87, almost 3,500 net new jobs have been created; 28% in the service sector. 


However, the extent of cyclical variation in Delta County is less severe than for the lar jer 
secondary study area. Gunnison County appears to experience moret . of peaks and lower 
valleys in employment trends over time. See Figure L-11, Total Employment Trends (Part- and 
Full-Time Employees). 


Delta County population migration trends appear to closely parallel employment growth trends. 
For example, years of greatest net out-migration coincide with years of significant job losses, 

that when Delta County loses jobs, local population growth tends to slow or decline. 
See Figure L-12, Delta County Employment Growth and Population Migration Trends. 


in 1996, approximately 11,370 workers were employed in Delta County (including self- 
employed). Employment has increased by almost 27% since 1980. Fastest-growing industries 
include services (+98%), wholesale trade (+78%), and construction (+62%). The only industries 
reporting a decrease in employment are agriculture and farm (-20%), finance, insurance, and 
real estate (-23%), and mining industries (-65%).° 


As of 1996, self-employment is estimated to represent the largest single job sector in Delta 
County. The number of non-farm self-employed workers increased by 21% between 1980 and 
1996 in Detta County. Over 30% of all workers are sel!-employed (non-farm), @ greater 
proportion than in the secondary study area or even statewide.* 


Over the last 17 years the coal mining industry in Delta County, as well as in the secondary 
Study area and statewide, has gone through a period of economic restructuring. In 1981, the 
highest year of coal production, nine active coal mines produced almost 3.0 million tons of coal 
in the seconcary study area (covering Delta and Gunnison Counties), representing 15% of total 
production statewide. By 1986, only three active mines remained producing 1.3 million tons of 
coal, representing only 8% of statewide production. 





U S Bureau of Economic Analysis (BEA) employment figures for the mining industry are lower than 
employment levels reported by Bowie, Oxbow and West Elk mines, as well as levels reported through 
the state's severance tax program. However, BEA’s employment data (with the inclusion of seff- 
employed workers) presents the most comprehensive account of total employment. 


During ED. Hovee & Company's survey of area service providers, ft was noted that US. West now 
provides three phones in most new houses due to a growing number of home occupation/home office 
customers. Furthermore, Delta Telecommunications reported that the number of business lines 
increased by 33% versus only 17% for residential lines. This trend is supportive of a shift toward 
small cottage, telecommuting, and other related self-employment related activites. 
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= 
Mining” 631 
Constructon 1.787 
Manvtactunng 668 
TORU 627 
Wholesale Trade 433 
Retail Trade +44 6% 4494 
FIRE 27% 1,463 
Services 2.774 5.538 +118.e% 
Government 1 +20.7% 
Toul Expoynere™ 7 cL 
Sett Empioymert 
Farm LX] 95% 
Nonfarm 3428 +21.3% 5.703 +82 6% 





* Also inctudes wage and salary farm employment not otherwise included within the agricultural sector 
AgricuRure and mining employment was not Giaciosed in 1996 for Defta County oOo 





The mines that survived the downturn of the mid- 1980s have become more efficient and capital- 
imtensive. While total coal production was declining between 1980 and 1986, production per 
worker steadily increased, primarily due to the closing of less efficient mines. 


The amount of coal produced per worker increased dramatically over the last 17 years. In 1980, 
@ total of 2,300 tons of coal was being produced per mine worker, by 1990, this had increased 
more than two-fold to almost 4,800 tons per worker. With the introduction of longwail 
technology, output per worker has increased even more substantially to 12,800 tons per worker. 
Longwail technology also has allowed the coal mines to recover a greater proportion of 
available coal. See Figure L-14. Coal Mining Productivity Trends. 












” Western Siope Environmental Resource Council. The Western Siope Environmental Report, April 
ook 
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The distribution of coal sales will vary over time depending on domestic and global market 
conditions. The geographic market for Colorado coal also is affected by transportation costs, 
with customers in nearby states typically representing major components of demand. 


As of 1997, over 94% of the coal produced in Colorado was sold to domestic consumers in the 
United States (i.e. utilities, industria! plants, and households). About 45% of coal is sold in-state. 
Of the coa! shipped out-of-state from Colorado mines, 12% is sold to consumers in Tennessee, 
8% to Texas, 8% to Utah and 20% to other states. Less than 6% is exported, most of which is 
shipped to Mexico. See Figure L-15, Distribution of Colorado Coal Sales (1997). 


in recent years, the price received from coal produced in Colorado has been on the deciine, 
decreasing by an average of 2.4% per year. in 1993, Colorado coal mines received, on 
average, $20.35 per ton. By 1997, the average price of coal per ton was only $18.46. Reduced 
market pricing has placed greater competitive pressure on mine operators to focus on 
productivity improvements, including iongwail technology. See Figure L-26, Average Mine Price 
of Colorado Coal. 

in summary, both Delfta and Gunnison Counties have experienced substantial employment 
growth in recent years from 1980-1996. This overall employment growth has occurred even as 
mining-related employment has declined, |sading to a more diverse economy in both the 
primary and secondary study areas. While mine employment has declined, mines have 
restructured to achieve substantially greater productivity in a more competitive domestic and 
global market. 


25 income 


in 1996, personal income per capita in Delta County averaged $16,400 (after adjusting for 
infiation), 4% below the $17,000 per person living in the secondary study area and 36% below 
$25,700 average experienced statewide. Primary area personal income growth per capita has 
lagged behind per capita income growth in the secondary study area and the state as a whole. 
Between 1980 and 1996, personal income per capita in Delta County increased by only 19%. 
compared to 24% in the secondary study area and 33% statewide. See Figure L-17, Total 
Personal income Per Capita (inflation Adjusted). 


in 1996, 43% of personal income in Delta County was derived from earned income sources 
(wages and salary, proprietor's income, and other labor income), down from 52% in 1980. As of 
1996, residents in Delta County earn less in wages, salary and prop:ietor's income than from 
transter payments (e.g. retirement, unemployment insurance, government payments) and 
investment income. Only 32% of personal income is from wage and salary sources, down from 
36% in 1980. 


The total amount of transfer payment income received by Delta County residents doubled (after 
adjusting for inflation) between 1980 and 1996. Because the arnount of income an individual (or 
household) receives from transfer payments tends to be less than could be earned from labor, 
the rapid growth in transfer payment income compared to earned income has tended to dampen 
the level of income growth experienced in Delta County compared to the larger secondary study 
area and entire state. See Figure L-18, Sources of Personal income. 





* Persona! income is the amount of income an individual recerves annually before taxes It inciudes 


wages, salaries, proprietors’ land other labor income, investment income. and transfer payments 
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county wage average for all sectors and $18,400 above the next highest paying -ector 


Most rapidly increasing wage levels in Delta County are in finance, insurance and real estate 


(+57.8%) and government (+14.9%); a trend also being experienced in the secondary study 
area ad statewide. However, average wage for finance, insurance and real estate workers is 
only $11,100, second lowest paying sector in Delta County. 


able 5. Average Wage per Worker by Sector (inflation adjusted) 


“4 








i" 











TORY 

Wholesale Trade 

Petal Trace 

FIRE 

Senoes 

Government 

ASeaon* 

Sett Employment (Nontarm) $10,800 

Notes ° Also includes wage and salary farm income not otherwise included within the agricuftural sector 


Agricuiture and mining income were not disclosed in 1996 for Defta County Miring income was 
estimated using 1997 covered employment data from the State of Colorado Agricultural income s 
estmatec as the difference between total non-dieclosed income and estimated muinng income 


“ Selt-employment income is included within each employment sector 





service effects due to prospective changes in mining activities in the Bowie and Somerset areas 
of Dea and Gunnison Counties. This assessment of possible impacts on community and public 





* information reflects the latest data available trom the Internal Revenue Service (IRS) which publishes 
county-to-county migration flow data based on annual federal income tax returns 
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services focuses on the primary study area in Delta County, where the bulk of mine employees 
currently resides. 


Representatives of the following community and public service providers were contacted: 


County and municipal governance 

Education 

Ambulance services 

Fire services 

Law enforcement 

Water supply, wastewater treatment and solid waste 
Hospital and medical services 

Electrical utilities 

Social services 

Roads 


2.6.1 County and Municipal Governance 


The primary study area consists of six incorporated communities, with the rural unincorporated 

portion of Delta County under the auspices of county government. The Bowie and Oxbow mines 
are situated in unincorporated Delta County, though a portion of Oxbow operations extend into 

unincorporated Gunnison County. 


Detta County is governed by a three-person elected board of commissioners. Administrative 
functions are overseen by a non-elected county administrator. Each of the incorporated 
communities is governed by an elected mayor and city council, except for the City of Delta 
which has @ council-manager form of government. 


Gunnison County comprises five incorporated jurisdictions, none of which is closer than 34 
miles (Town of Marble) to the Bowie or Oxbow mines. The unincorporated area (ir.cluding the 
community of Somerset) is governed by the three-person elected Gunnison County Board of 


e*eeeoeee?st?#+? ¢ 


Detta County's master plan divides the county into seven areas based on watersheds and the 
communities within each respective watershed. A committee in each planning area is charged 
with reviewing applications, identifying issues, and establishing standards and regulations. 


Defta County has few provisions for planning, land use or local review of construction projects 


and development. For example, no building permits are required for the county's unincorporated 
area 





"° According to county officials. the fundamental mission of De'ta County planning is to protect area 
resources. Water is considered @ particularly important resource. 80 regulating subdivisions and 
mobile hore parks are particular focuses for the committees. 
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Onily two of the incorporated communities within the primary study area of Delta County (Paonia 
and Delta) have an adopted zoning ordinance. Responsibility for land use planning resides in an 
appointed planning commission which serves in an advisory capacity to the elected city council. 


Gunnison County does not have an adopted zoning ordinance covering unincorporated portions 
of the county. However, the unincorporated areas are governed by a lard use resolution. The 
resolution allows only single family residential. All other uses are reviewed by the Planning 
Commission on a case-by-case basis. Recommendations are sent to the County 
Commissioners for a fnal approval. The unincorporated community of Somerset also is 
governed by this rescviution. Much of the surrounding area is under the jurisdiction of the U.S. 
Forest Service and Bureau of Land Management. 


26.2 Education 


Public education service providers in the primary study area include the Delta County Joint 
Vocationa! Technical Center. Most and perhaps all children of current mine employees attend 


Children in the Somerset area of Gunnison County are served by the Delta County Joint Schoo! 
District. Other than those in the Somerset area, students in Gunnison County most likely would 
not be impacted by an increase in population or enroliment due to mining operations because 
the next nearest Gunnison County populated community is approximately 100 miles away. 


Table 6. Delta County Joint Schoo! District Facilities and Capacities 
School Current 





i 
peasuaue 


Hotchkiss Middie School (5-f) 147 


Gesetsussestesh f 





240 450 
Totals All Schoois a 6400-6550 
Source: E.D. Hovee & Company, based on contacts with Delta County Joint School District, June 1999. 


The Delta County Joint School District serves nearly 4,700 households in Delta County and 
portions of Montrose, Gunnison and Mesa Counties with 14 schools and a vocational 
technology school. The district is the county's largest employer with 600 full-time and 50-100 
part-time employees. 


Enroliment has not increased in the past three years. Overall, the 14 schools in the district are 
operating al 71%-73% of the indicated 6,400-6,500+ facility capacity. One schoo! (Garnet Mesa 
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Elementary) is at full capacity, and another schoo! (Hotct kiss Middle School) is operating at less 
than 50% of indicated enroliment capacity. 


Based on contacts with school district personnel, facilities in the Delta County Joint School 
District are reported to be in generally good condition. However, according to a district 
upgrading. 


The district's combined operating and capital budget totals $25 million as of 1999. Budget 
resources are directly tied to the number of students receiving services. Thirty percent of district 
revenue is generated from local taxes, while the district receives 62% ($15.3 million) from the 
State equalization fund. Federal programs provide 1.5% of the district's total budget. Four-fifths 
of district operating expenses are attributed to personnel. 


Area schools also provide services of imporiance to coal mines operating in Delta and Gunnison 

Counties. The Delta-Montrose Area Vocational Technica! Center, five miles south of Delta, 

provides training for mine workers, emergency medical technicians (EMTs), paramedics and ‘ 
OSHA certification. This vocational program, which includes six Region 10 Colorado counties, 

employs a full-time program coordinator and a half-time administrative employee. Forty 

contracted outreach instructors specialize in the various fields of study; 85% of the instruction is 
outreach, taught on the client's site. In addition to the center located in Delta, there is a mine 

training facility located in Paonia. 


2.6.3 Ambulance Services 


Delta County ambulance service is divided between the North Fork Ambulance Service (serving 
Paonia, Hotchkiss and Crawford) and the Delta County Ambulance Service (serving Cedaredge, 
Orchard City and Delta). These ambulance services provide basic life support, emergency care 
and transport. The Nelta County Ambulance Service also provides advanced life support and 
cooperates with the North Fork Ambulance service as needed. 


The Delta County Ambulance Service recently formed an ambulance district and pians to 
contract for services froin Delta's County Hospital. While each community has its own paid staff, 
most EMTs are volunteers. The combined district encompasses 330 square miles with a 
population of approximately 14,600, 55% residing outside an incorporated city. Two ambulances 
are kept in Cedaredge at the town hall, while three are located in Delta — one at the hospital 
and two at the firehouse. 


Since the Delta County Ambulance Service has transitioned to a combined ambulance district, it 
Can receive tax revenue. its annual $850,000 budget is primarily fee-based, with 70% 
(approximately $600,000) coming from fees and 30% from taxes. A small amount ($50,000) of 
revenue comes from car registrations. The service has set aside $115,000 for capital 
replacement. The service plans to build two stations with living quarters. 


The North Fork Ambulance Service is a volunteer service with a part-time secretary; about 50% 
of its revenue is derived from grants. Operations budget for the North Fork service is $158,000 


annually and the service has $142,000 set aside for capital expenditures. Budget priorities 
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The North Fork service is membership-based with approximately 6.800 members in an area of 
about 1,000 square miles, including the unincorporated community of Somerset in Gunnison 
County. No charge is made for ambulance calls other than the membership fee. Non-members 
are billed on a fee-for-service basis. 


Two ambulances are stationed in Paonia, one in Hotchkiss and one in Crawford. The North Fork 
service needs an updated mapping system and better communications for dispatching. Because 
of increases in retired residents and homebuilding in more remote areas, Current mapping has 
become outdated. 


To date, little direct impact to ambulance service reportedly has been experienced due to mine 
operations and associated unit train traffic. According to a published report, unit coal trains are 
typically 100 cars long, although few cases of trains causing serious delays to emergency 
medical services have been documented.'’ Generally, delays tend to last two to five minutes: 
however, not all train crossings are blocked at the same time. Emergency vehicles typically can 
access unblocked crossings and go around the trains. 


To help minimize any serious delays due to possible train blockages, communities in the Delta 
County Ambulance District alternate the side of the rail line on which the ambulance is parked. 
However, both ambulance services recognize the potential for greater incidence of delay with 
mine expansion, especially as rail traffic through the communities increases. 


A substantia! share of arnbulance calls require advanced life support (ALS) EMTs on the 
ambulance because of the large number of retirees residing in Delta County. Additional ALS- 
trained EMTs are needed throughout Delta County."* The Center's EMT programs have a 
budget of $100,000. Resources come from the Celta County Joint Schoo! District, the state, 
Student tuition, Pell grants and lab fees. More funding is needed for more advanced cardiac 
monitors, computer training programs and an ambulance for training. 


Area ambulance services do not derive direct revenue from the three operating North Fork 
mines. The mines are not members of the North Fork Ambulance Service, so a fee for service is 
charged if the North Fork ambulance responds to calls at the mines. North Fork Ambulance 
Service would like to see the mines buy memberships for its miners. 


The Delta County Ambulance Service aiso has no arrangement with the mines for service, but is 
interested in arranging coordinated coverage cr a contract with the mines for service. Mines 
usually have on-site first aid staff or EMT personne! and ambulances. Mining companies often 
use the Delta-Montrose Area Vocational Technical Center to train their own EMT staff, as well 
as to trair: mine workers. For exampie, the vocational school works closely with the Mountain 
Coal Company. 


The coal mines have many employees who are trained EMTs 





h 


“Coal Mining in the North Fork, “ Delta County independent web site. 
‘? Based on telephone contact with the Technical Center's program director. 
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26.4 Fire Protection 


Each Delta County incorporated jurisdiction and much of the unincorporated county is part of a 
fire district. Five fire districts serve the primary study area and the Somerset portion of Gunnison 
County. 


Delta Fire District 1, located in Delta, has a 22-member volunteer fire departrnent with a service 
area of 110 square miles. District boundaries stretch to the Mesa County line, the Gunnison 
Bridge, and the Montrose County line. 


The actual service area is approximately double the size of the taxing district. The department 
serves 12,000-13,000 people. An annexation has been proposed to include the outlying area 
within District 1's boundaries, although the population is currently already being served by the 
district. 


Fire District 1's current operations budget is $117,600 annually, with a capital budget of 
$177,000. The fire station is 10 years old, and equipment generally is in good condition. The 
district has prioritized equipment upgrades as its main current and future needs. 


Paonia Fire District 2 (closest to the North Fork mines) provides fire and rescue services to a 
population of approximately 5,000 in a 30,500-acre (48 square mile) area. Fire District 2's 24 
member volunteer department houses its equipment at the Paonia fire station. 


Equipment consists of two rescue and quick response trucks, three pumpers, one brush truck, 
two large tankers and one foarn machine. The foam machine was provided by the mines, 
although the Hotchkiss department does not receive direct revenue from that source. 


Fire District 2 rates its equipment as in good shape, but older and in need of upgrades. District 
representatives foresee a need for a new station and new equipment. District 2's current 
operations budget is $36,000, with a capital budget of $40,000. Revenues are generated 
through fundraising ($10,000-12,000 per year) and a property tax mill levy. Recent voter 
approval to double the mill levy indicates the community's commitment to and awareness of the 
services provided. 


Fire District 3 covers Cedaredge, Orchard City and Austin. A new 9,000 square foot two-story 
firehouse and six trucks are located in Cedaredge, and a separate substation and two trucks are 
located in Orchard City. One truck is housed at Grand Mesa from June through October. 


Fire District 3 covers an area of approximately 300 square miles. Each community within the 
district has its own volunteer fire department with 24 volunteers and three to four cadets in 
Cedaredge, while Orchard City provides another 25 volunteers and five cadets. 


Total annual budget for Fire District 3 is nearly $142,000 with a capital budget of $66,350. The 
district reportedly needs a firehouse in Orchard City and replacements for outdated equipment. 
Revenue is generated from property taxes and a mill levy. 


Fire District 4 in Hotchkiss operates with 26 volunteers. The fire station occupies a small 
building with narrow doors housing four trucks and a rescue truck. The ambulance district stored 
the fire trucks until recently. The fire station also has a small meeting room. 
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The district also operates a separate substation at Redlands Mesa which houses two trucks with 
eight firefighters in the neighborhood. This district's population consists largely of ranchers, fruit 


Most Hotchkiss fire department equipment is reportedly in excellent condition. Equipment 
includes a Class A pumper, a 3,000 galion tanker, a 1,000 gallon tanker with a pump, and a 
1959 Chevy rescue truck. Rediands also has a Class A 500 gallon pumnper. 


The department's current operations budget is $48,000 annually with a separate $30,000 capital 
budget. The district's main source of revenue are property taxes, donations and insurance 
companies. Budget priorities are to introduce compensation for firefighters and to maintain and 
purchase equipment. Current priorities are to purchase pagers and additional air packs and to 
update some trucks. 


Fire District 5, the Crawford fire department, handies mostly rural farmiand with 15 volunteer 
firefighters. Its major station houses two class A pumpers, a quick response truck, a 2'% ton 
forest truck and a 3,000 gailion truck. Current operations budget is $26,000. The department 
plans to develop @ separate substation and purchase a new truck. 


In the Paonia area, train traffic generally has not created undue delays for emergency fire 
vehicies. Over the past seven years, one Paonia district incidemt has been attributed to a train 
blocking a crossing. (A house burned down as fire trucks waited for a train to pass.) 


With reference to possibile future effects of expansion involving twice as many potential train 
trips per day, concern is expressed that emergency vehicles could be delayed in the future. Of 
36 rail crossings, seven are situated in Hotchkiss. All of these crossings can be blocked 
simuftanecusty with a delay of up to seven minutes. 


26.5 Law Enforcement 


A combination of county sheriff and city police departments provide law enforcement services in 
the primary and secondary study areas. A number of the smaller incorporated cities do not have 
their own police force, and so rely on the county for sheriff service. 


The Delta County Sheriff's Department has 55 full-time, four part-time employees, and 20 
search and rescue staff to serve a countywide population of 28,000. Delta County Sheriff 
Staffing has increased over the last two years. lis jail — a stand-alone facility with a capacity of 
57 — is reported to be in excellent condition. The department's annual total budget is 
$1,165,000. 


The Gunnison Sheriff's Department has 23 full-time employees and 12 reservists serving 3,200 
square miles with a population of 18,000. The Gunnison Courthouse detention center's 14-bed 
Capacity is often 50%-100% over capacity and is considered to be obsolete. The Gunnison 
County department's annual budget is $785,300 with a capital budget of $456,000. 


For both law enforcement departments, personne! needs are the first priority for added budget 
resources. Secondary needs include improved maintenance, training and transportation. 


The police forces of the towns of Paonia, Hotchkiss, Cedaredge and Delta work cooperatively 
with the Delta County Sheriff's Department, while the communities of Crawford and Orchard 
City rely completely on the Sheriff's Department because they do not have police departments 
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of their own."* The City of Delta has 18 full-time employees as the largest city police force in the 
primary study area. 


Paonia’'s Police Department, located in a small portion of the town hall, operates with four 
officers and one part-time employee. The departrnent has five police vehicles between four and 
six years old, each equipped with radar and video. The department is interested in adding 
another full-time employee and updating equipment. 


Cedaredge employs three full-time iaw enforcement officers serving approximately 10,000 
people, a large year-round tourist population, people with second homes, long-time residents 
and newcomers, many of them retired. The Cedaredge Police Department has four well- 
equipped patrol cars in excellent condition with a computer system tied to other departments. 


The Cedaredge department's $200,000 annual budget is derived from sales and property taxes. 
The department has two budget priorities: to increase revenues in order to improve its pay scale 
and to hire an experienced sergeant. A need to replace patrol cars with four-wheel drive 
vehicles is also reported. 


The Hotchkiss Police Department employs three full-time officers to serve 850 residents, a mix 
assist county and state patrol officers as needed. 


All the city police departments contacted for this assessment express concern over the effects 
of coal trains moving slowly through their respective communities. For example, trains can split 
Hotchkiss down the middie, biocking most of the town. If train traffic doubled to ten trips per day, 
the community would be more impacted because intersections are typically blocked for five to 
seven minutes each time 


2.6.6 Water Supply, Wastewater Treatment and Solid Waste 


Municipal water service is provided for each of the incorporated cities in the primary study area 
of Delta County. Municipal sewage and wastewater treatment is provided in all of the 
incorporated communities except Orchard City. 


in rural areas, with the exception of portions of the Paonia and Cedaredge rural areas, residents 
rely on private domestic or community water systems. Permits for Delta County wells on 35 
acres of more are granted outright. Wells on parcels smaiier than 35 acres need a well permit, 
granted by the state of Colorado. in unincorporated Delta County, individual septic permits are 
issued by the county and the local health department. Septic systems need proper leach fields. 


Delta County has an EPA-approved landfill in the Tongue Creek area, with a transfer station in 
the North Fork area. The county also has a voluntary recycling program and has established a 
task force to deal with issues concerning septic, compost, and agricultural water uses. 


Solid waste service is available through private contractors in all communities. Some 
communities require residents to sign up for garbage service while other communities do not. 





Delta County Sheriff's Departmesit provides police services at no charge. 
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The City of Paonia provides water, sewer, and solid waste pick-up to city residents as well as 
water and sewer service to an estimated 1,000 customers situated outside the city limits. Three 
persons are employed by Paonia's Public Works Department. The city’s water fund is $305,700 
and the sanitation fund is $523,550, with revenue generated from metered water fees, new 
water taps and sales tax. Funding also is received from a severance tax for miners who live in 
the area and from energy impact funding. 


Paonia'’s public works priority is to build a new sewage treatment pliant to come into compliance 
with Environmental Protection Agency (EPA) regulations. The city's sewage treatment plant, 
built in 1965, is at or over capacity, and experiences extremely high ammonia discharge leveis. 
A new water/sewage treatment pliant is being planned for 57 acres below town with a lagoon 
and land application to correct the ammonia discharge problem. Estimated cost is $4 mi'lion. 


The city is also studying additional water storage capacity. Current storage consists of a two 
million galion tank, a one million gallon reservoir, and a second reservoir with a 500,000 galion 
capacity, for total storage capacity of 3.5 million gallons. 


Crawford provides water and sewer for approxirnately 200 households. Water usage is now at 
90% capacity. Crawford's lagoon is at 25% of capacity according to EPA standards, and the 
town is planning more water lines. The town is planning an expansion of the sewer ponds. In 
Crawford, residents arrange for their own garbage service, available through several 
companies. 


Hotchkiss provides water and sewer with an annual public works budget of $191,500 and a 
capital budget of $174,700. The town contracts with BF as a private operator for garbage pick- 
up, which town residents are required to have. Those who have town water/sewer service but 
who live outside the town limits, may sign up for garbage service, but are not required to do so. 





The City of Delta provides sewer and water service to city residents as well as to areas beyond 
the city limits which are part of a city annexation program. All Delta residents have city sewer 
service, with the exception of a few isolated areas which have individual septic systems. Delta's 
sewage treatment plant is approximately 15 years old and operates well below available 
capacity. 


City of Delta residents are required to subscribe to City of Delta garbage pick-up. Residents of 
newly-annexed areas may use the City’s service or contract with a private hauler. 


Delta buys water from the Project 7 water supply in Montrose. Project 7 provides domestic 
water, regional treatment and transportation (pipes) to communities purchasing water from this 
company. 


Project 7 treatrnent plant capacity is questionable. The plant was not built to meet new 
regulations and Project 7 plans to expand the water treatment plant and to add storage. The 
company is asking customers to create their own localized water reserves. 


Orchard City encompasses 11 square miles with a population of 2,300. The city provides 
domestic treated water but no sewer or septic service. Orchard City's water budget is 
$1,035,500. Spring and reservoir water is provided to residents and reportedly is plentiful. Each 
city household is allowed 30,000 gallons per month with households outside the city limits 
allowed 7,000 gallons per month. A new building for water filtration is under construction at an 
estimated cost of more than $750,000. 
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Cedaredge serves a population of 2,000 in town and a portion of the outlying rural area. The 
three cells of its 25-year old treatment plant have been modernized. Formerly subject to a cease 
and desist order, Cedaredge’s updated water treatment plant is one of three national finalists for 
@ national EPA award for Most improved Small System Wastewater Treatment. The plant is 
near capacity, so the city is considering further enlargement/ updating or the construction of a 
new plant at a different location. Cedaredge utility revenue comes from sales tax together with 
water and sewer utility bills. 


2.6.7 Hospital and Medical Services 


Delta Hospital, in Delta, operates as a full-service, general acute care hospital with 49 beds, 
home health care, a staff of 28 doctors, and 198 full-time and 89 part-time employees. The 
hospital's primary service area comprises Delta County together with the communities of Olatha 
in Montrose County and Somerset in Gunnison County. 


Delta Hospital's $14 million annual operations and $2.5-$3.0 million capital budgets come from 
patient billings and a mill levy through a local taxing district. Older citizens tend to use hospitals 
more intensively so the rising number of retirees living in the area affects Delta Hospital. Most 
patient care is funded by Medicare/Medicaid, requiring deep hospital discounts. An estimated 
80% of Delta Hospital's patients are on Medicare, with private pay patients including insured 
patients making up the Medicare gap. 


Few patients have company health insurance. Just 8% of Delta Hospital patients have 
business-provided insurance. Remaining patient costs are paid by the patient or by 
Medicare/Medicaid 


Train traffic represents @ concern although EMT service has not been seriously affected 
because flexible dispatching has been able to work successfully around blockages.“ 


2.6.8 Electrical Utilities 


Denver's Tri-State Generation and Transmission Association, inc. generates and sells power to 
32 member cooperatives throughout Colorado, Wyoming and Nebraska. These inciude Delta 
Montrose Electric Association and Gunnison Electric serving the primary and secondary study 
areas. 


Delta Montrose Electric's service area includes east Montrose County, western Gunnison 
County, and all of Delta County. The utility is a non-profit membership cooperative whose 
members are the residential, commercial, and industrial users within the area's population base 
of nearty 28,000. Residential customers acccunt for 44% of users, while 28% are small 
commercial users and 27% are large commercial or industrial customers. The association is 
expanding by about 1,000 meters annually. 


Delta-Montrose Electric employs 34 persons and contracts with another 106 businesses. its $25 
million operations budget covers purchase and distribution of electric power. Operations 
expansion is at cost to the customers and the utility's capital budget totals $6 million. 





i) 


Based on interview with hospital administrator. 
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North Fork area mines are mernbers of Delta-Montrose Electric. Electrical improvements made 
at mining sites are paid for up-front by the mines before capital improvements are made. 


To accommodate operating mines, he co-op has made several changes over the years, such 
@S upgrading the Waunita sub-station, located near. Delivery points and land taps were added. 


26.3 Social Services 


Delta County Social Services provides public assistance to low-income families and the elderly. 
A total of twelve programs including food stamps, low energy assistance, pension assistance, 
Child support enforcement, and child welfare are administered by the agency's staff of 45 full- 
time employees. Overall, case loads are decreasing except for assistance to the elderly which is 
increasing, albeit intermittently. 


The agency serves Delta County residents and also contracts with Gunnison County to provide 
services. Its main facility is in Detta and it also rents additional space from churches and other 
facilities. The agency's own building is considered too smaill but is in good condition. 


2.6.10 Roads 


in 1996, average daily traffic (ADT) on Highway 133 east of Paonia was 3,150 vehicle trips per 
Gay. Traffic counts in the Somerset area average 2,000 per day and decrease to only 1,050 per 
day between the Somerset area and town of Marble. 


in the Paonia, Hotchkiss, and Crawford area, most of the truck traffic is not mine-related. Coal is 
primarily moved by train. Mine-related truck traffic consists of getting equipment to and from the 
mines. The exception is truck traffic from the Bowie mine to a train loadout located five miles 
away. Highways 133 and 65 are considered scenic routes and are heavily traveled by tourists. 


According to a variety of local sources contacted for this socioeconomic assessment, trains are 
@ problem, sometimes simultaneously blocking several crossings in town. Biocking the Delta 
intersection of Highways 50 and 92 causes traffic jams. 


2.7 Fiscal Conditions 


Coal mine operations generate a significant amount of federal, state and local government 
revenues. The federal government receives revenue from land and mineral rights leases, as 
well as royalties. The State of Colorado receives tax reve-nues primarily from federal royalties. 
severance taxes, as well as a share of the federal royalties. 


Additional governmental revenues are generated frorn businesses that supply the mines with 
goods and services, as well as from the employees of the mines. Local purchases made by the 
mines generate sales taxes. Also, the income generated by loca! businesses is subject to state 
and federal income taxes. 


Mine workers also are a source of government revenues. Incomes earned by the mine workers 
are subject to state and federal income taxes. Household purchases generate sales taxes, and 
property owned by the mine workers is subject to property taxes. 
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2.7.1 State of Colorado Revenues 


Net state and local revenue collections totaled $6.3 billion in 1998. Revenue collections have 
been increasing steadily over the last ten years. Since 1989, revenue collections have 
increased, on average, at a rate of $400 million annually. See Figure L-19, Net State and Local 
Revenue Collections. 





Approximately 87% (or $5.5 billion) of net state and local revenue collections are from taxes 
levied at the state rather than local level. Fifty-seven percent of state tax collections come from 
income taxes, about 91% from indiv.duais and only 9% from corporate taxpayers. Siate sales 
tax (excluding the local levied portio;:) accounts for another 26%. Severance tax, which gets 
redistributed back te loce! jurisdictions, accounted for only 1% of all Colorado tax collections 
statewide. See “igure L-20, Major Source of Colorado State Tax Collections (1998). 


Between ‘989 and 1996, income taxes collected from individuals (including fiduciary agencies) 
more than doubled. in 1996, the state collected $2.9 billion in net income taxes from individuals, 
an increase of $1.6 billion (or 118%) over 1989 collections. 


Income tax collections from corporate firms have increased at a much slower rate. Between 
1989 and 1998, corporate income taxes increased by $108 million, or 65%. See Figure L-21, 
State Income Tax Collections (1969 to 1998). 


This overview of state revenue sources provides a context for the discussion of local tax 
revenues in Delta and Gunnison Counties. 


2.72 County Revenues and Expenses 


Taxes account for 69% of total county revenues in Delta County and 64% of revenues in 
Gunnison County. Tax revenues also are increasing more rapidly than all revenues combined. 


number two expenditure item in both Delta and Gunnison Counties. 
2.7.3 Retail Sales Tax 


Both incorporated cities and counties in Colorado receive sales tax (at locally determined rates) 
based on the sales of tangible personal property and services, such as furniture, electronics, 
telephone service, dining, lodging, and other similar items. "* Retail sales in Detta County have 
been relatively fiat over the last six years. In 1998, approximately $289.2 million in retail sales 
were generated in Delta County, an increase in retail sales of 29% over 1993 sales leveis. 
Retail sales in Gunnison County (as well as statewide) increased by 41% over this same time 
period. 





8 


tems exempt from sales tax include gasoline, cigarettes, food for home consumption, prescription 
Grugs and prosthetics, certain machinery and machine tools, etc. 
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Table 7. 1997 County Government Revenues and Expenditures 








Cota Gunniso. 

Revenues 

Taxes $2. B62 648 $2,686,437 Dette County taxes increased by 11% since 1995. 
Guneuson County increased by 42% since 1992. 

Ucenses 4 permits $4 825 $144 069 License & permit fees in Delis County increased by 
47% since 1995. Gunruson County increased <2% 
since 1992. 

imtergovernmental $182,352 $272,772 intergovernmertal revenues increased by 60% = 
Oetta County since 1995. Gunnison County 
increased by 3% since 1992. 

Cyarges for services $108,738 $723,976 Oeta County charges for services decreased by 
30% since 1995. Gunnison County incre: sed by 
airnost 35% since 1992. 

Fee accounts $653. 164 — Fee accounts in Defta County increased by almost 
16% since 1995 Gunruson County collected airmost 
$180,000 in 1982 and rone in 1997. 

Mescelianeous $354 298 $3962 .986 Miscellaneous revenues decreased by airmnos! 6% 
in Deta County since 1995. Gunruson County 
increased by 67%. 

Total Revenues $4 176,043 $4,171,240 Total Deftta County revenues increased by 10% 
since 1995 Gunnison County revenues increased 
by 31% since 1902. 

Expendttures 

General government $2,244.75! $2.587 89! Genera! government expenditures increased by 
11% in Dette County since 1995. Gunnison County 
increased by airnost SO% since 1992 

Public safety $1 564,155 $) 164.952 Public safety expenditures increased by 18% since 
1995 in Dea County Gunruson County increased 
by almost 24% since 1902 

Public works $162,653 — Public works expenditures decreased by almost 
25% since 1995 in Defta County. 

seal & weltare $1,500 $449 468 Health 4 wellare expenditures stayed the same in 
Detta County from 1995-1997. Gunrwson County 
increased by almost 59% 

Cutture & recreation $121,350 $186 069 Deta County culture & recreation expenciitures 
increased by almost 143% since 1995 Gunnison 
County increased by almost 69% 

Econom development 

Conservation natural $4,120 — Conservation natural resource expenditures 

resource increased by 6% since 1995 in Delta County 

imtergovernmenta! 

Capital projects 

Oedt service 

Total Expenditures $4 096 729 $4 408.380 Total Defta County expenditures increased by 13% 
since 1995 Gurnrwson County increased by 43% 
since 1992 

Excess Revenves Over S77,.314 ($237 140) 

(Under) Expenditures 

Other Financing Sources (Uses) 

Sale of assets 

Loan proceeds 

Operating transters (in) $199 892 $347 542 Operating transfers in increased by 23% in Detta 
County since 1995 

Operating transters (out) ($150,740) ($10,070) Operating transfers out increased by almost 5% in 
Detta County since 1995. Gunnison County 
Gecreased by 74% since 1992 

Total Other Financing $49,152 $337 472 

Sources (uses) 
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County _—s L.oun'ty Comments 
Revenues. 
Excess Revenues 4 Ome $126,466 $) 332 
Sources Over/(Under) 
Expenditures & Other Uses 
Fund Balance - Jarwary | $1 428.2 $1,335.85! 
Fund Balance - Decernber $1 54.70 $1 435,982 


Source Gurweson County, Colorado 1994 Adapted Budget Summary December 7, 1993. Gunnuson County, 
Colorado '999 Annual Budget, December 15. 1998. Defts County, Colorado Combined Statement of 
Revenues, Expenditures anc Changes in Fund Balance Al Governmental Func Types. Decernder 31. 
1997 anc December 31, 1995. complied by ED Hovee & Company. July 1999 


Table 8. Retail Seles by Jurisdiction (1996) 




















851 000 














1 347 387 000 





While Gunnison County has fewer permanent year-round residents than Delta County, the level 
of retail sales is higher in Gunnison County than Defta County, at $358.8 million versus $289.2 
million respectively. Higher retail sales leveis in Gunnison County are primarily due to a 
substarttially larger tourism industry than Deftta County. See Figure |-22. Retail Sales Trends 
(1993-1908). 


Businesses within the City of Detta captured over $161 million worth of retail sales in 1998, 

56% of all retail sales in Defta County. in contrast, the City of Paonia experienced 
$19.2 million in retail sales and the City of Hotchkiss captured another $20.7 million. These two 
jurisdictions together accourt for less than 14% of all retail sales in Delta County. 


As noted, Gunnison County generates a higher level of retail sales than does Delta County. 
Almost 46% of Gunnison County retail sales are generated within the City of Gunnison. 
Together, Detta County and Gunnison County accounted for over $648 million in retail sales in 
1996. This sales volume represents less than 1% of all retail sales statewide 


Detta County generates a relatively iow level of retail sales activity as compared to its 
population. in 1996, Delta County generated $10,900 per person in retail sales, approximately 
one-half the statewide rate and less than one-third of Gunnison County's rate. Highest per 
Capita sales rates were experienced in the City of Delta ($28,800) and Hotchkiss ($22,600). 
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in Gunnison County, retail sales data is reported for three jurisdictions. Mount Crested Butte 
captured the highest per capita amount at nearly $32,200. Although Mount Crested Butte 
generated just 9% of Gunnison County retail sales, its status as a resort community and tourism 
Graw likely account for its high level of per capa sales. Crested Butte, a nearby resort 
community, also experiences relatively high per capita retail sales at $45,500. 


Crested Butte and Mount Crested Butte have implemented the highest loca! retail sales tax rate 
in the secondary study area al 4%. The 3% tax rate in the major retail centers of the cities of 
Dea and Gunnison equais the statewide rate. 


274 Property Tax 


in 1998, over $8.6 million in property taxes were collected in Deftta County. Almost 48% came 
from residential properties, the largest source of property tax revenues. Approximately 18% of 
property taxes carne from agriculturally-owned property while commercial properties 
represerted just under 16%. 


About half of the property taxes collected in Delta County went to the Delta County Joint Schoo! 
District. The mill levy rate of $32.52 per $1,000 assessed value generates over $4.2 million in 
property tax revenues, 49.5% of total Delta County property taxes. The county portion 
represents 28% of all property taxes assessed Countywide, while towns and cities collect a mere 


ee ee 1998 Detta County Property 
axes. 


in 1998, coal mines represented $5.7 million of Delta County assessed valuation and $31.5 
million in Gunnison County for a combined valuation of $37.2 million. The majority of the 
assessed vaiue is located in Gunnison County's Somerset community. The greatest share of 
mine-generated property tax revenues went to the Delta County Joint Schoo! District which 
received more than $1.2 million in 1996." 


Railroads serving the coal mines within the secondary study area also constitute a significant 
property tax revenue source. In 1998, their assessed Delta County value totaled $4.1 million. 


275 Severance Tax 


in 1998, Colorado coal mines generated over $9.3 million in severance tax revenues, over $3.3 
million more than in 19869 but $1.5 million less than the amount generated in 1997. Since 1989, 
the long term trend in severance taxes paid in Colorado generally has been up, but with 
significant year-to-year variations. See Figure .-25, State Coal Severance Tax Trends (1989- 
1998) 


While much of the mining within the secondary study area occurs in the Somerset area of 
Gunnison County, most mine employees live in Delta County. Because much of the mine 
activity is located outside the communities where mine employees live, Colorado has 
implemented a severance tax to help communities pay for services provided to mine 
employees 





* Source of information comes from Oetta County Assessor. Gunnison County Assessor's Office, and 
The Detta County indep> dent Newspaper. Coa/ Mining in the North Fork An introduction. March 4. 
ne 
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Rest of Deta County 2 $6216 3 06S se 810787 77 

Guneuson County 20 738 13 2 14 
Oeta - Gunnison 


Source ee 
oo 


by the state. Available funds totaled $12 million in 1998. 
28 ‘Recreation 


Detta County is surrourded by the Grand Mesa. Uncompahgre Piateau and the West Elk 





Detta County also offers several points of interest and festivities. Significant points of interest 
include Fort Uncompahgre, Delta City's “City of Murals,” Pioneer Town in Cedaredge, and West 
Elk Lwop ooenic Byway. The Ute indians’ Council Tree Pow Wow is one of the most renowned 
testivais in Delta County. 


Within the immediate vicinity of the North Fork coal mines, hunting and other dispersed 
recreation occurs on a relatively limited basis due to lack of developed recreation facilities. 
There are no developed recreational facilities operated by the BLM or Forest Service on the 
proposed coal lease tracts and exploration license area associated with this E!S. 


Tourism plays a larger role in the Gunnison County economy than in Delta because of mountain 
oriented resort activity. Gunnison County has several resort communities, Crested Butte being 
one of thern. Gunnison County also has a number of significant natural features such as the 
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Points of interest include the Mountain Bike Hall of Farne. Crystal Mill, Blue Mesa Lake (the 
State's largest). Rocky Mountain Biological Lab, and Tincup, an historic mining ghost town. 


in 1997, tourists spent nearly $21.4 million in Delta County. Over 43% (or $9.3 million) comes 
from visitors staying with friends and family in private homes. Another 33% is from visitors who 
stayed in lodging facilities. 

Over $130 million was spent by tourists in the entire secondary study area, 84% captured by 
Gunnison Cuunty. Visitors staying in lodging facilities represent 63% of all travel spending. 
Tourists staying in vacation homes spent almost $16.0 million (or 12%) in 1997. 


Table 10. 1997 Travel Spending by Type of Accommodation ($1,000) 





Delta + 
Accommodation Type Detts Gunnison Colorado 
Bestination Spending $21 30 S270 CMS BTS 
Lodging $7,020 $81,600 $4,845.360 
Private Campgrounds $2,120 $8.080 $128,310 
Public Campgrounds $380 $7,110 $137,890 
Private Horne $9,300 $13.970 $1,201,280 
Vacation Horne $2,560 $15,960 $319,250 
Pass Through > _— $241,030 
Air Transportation in County _ $3,350 $253,970 
Total Spending $27 30 $130,070 ~—« $7,127,080 





Source: Colorado Tourism Board and the Colorado Travel and Tourism Authority. 


In Delta County, the largest share (29%) of travel expenditures is spent at dining 
establishments. Another 23% is spent co’: ‘e*=il tems. Less than 15% of expenditures is spent 
for overnight accommodations. 


in the larger secondary study area, travel expenditures are fairly everily distributed between 
business types — with the exception of air transportation. Spending for overnight 
accommodations accounts for the largest share (25%) of total spending. Spending for ground 
transportation accounted for 14% of total expenditures. 








Table 11. 1997 Travel Spending by Type of Business ($1,000) 
Delta + 

Business Delta Gunnison Colorado 
Bestination $27 300 $126,740 $6873.70 
Accommodations $3,140 $32,460 $1,879,090 

$6,270 $29,730 $1,802,740 
Reta)! Sales $4,900 $25,080 $1,248,340 
Recreaton $3,210 $21,800 $923,950 
Ground Transportation $3,870 $17,670 $1,018,990 
Air Transportation in County _ $3,350 $253,970 
Total Spending $27 300 $130,090 $7,127,080 


Source: Colorado Tourism Board and the Colorado Travel and Tourism Authority. 


Travel spending in Delta County generates about 380 jobs, half of which occurs with dining 
establishments. Average wage in the tourism sector is $10,200; $5,500 less than the average 
wage for all Delta County workers. 


Approximately 1,920 jobs are supported by travel spending in the entire secondary study area. 
A significant share of the tourism job base (41%) is associated with dining establishments. 
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Overnight stay facilities (23%) and recreation facilities (21%) employ another 44% of tourist 
sector workers. Average wage in the tourism sector is $14,800, higher than Deita County but 
$2,300 less than the average wage for ali workers in the entire secondary study area. 


Table 12. Employment Generated by Travel Spending (1997) 








Deita + 
Business Type Oetta Gunnison Colorado 
Accommocabons 70 “450 32,090 
Dirung 190 780 47 400 
Reta: Saves 30 160 8.080 
Recreabon 70 410 17,310 
Ground Trarsportabon 20 90 4,760 
Air Transportatio~ m County _ 30 2,080 
Total Employment 380 1320 112,325 
Average Wage $10,200 $14,800 $13,700 


Source: Colorado Tourism Board and the Colorado Travel and Tourism Authority. 


in 1997, travel spending generated almost $1.2 million in tax revenues in Delta County. 
Throughout the entire secondary study area, nearly $6.8 million of tax revenues are generated. 
The majority of tourism related taxes generated statewide are collected by Colorado's local 
communities. 


Table 13. 1997 Tax Revenues Generated by Travel Spending ($1,000) 





Delta + 
Taxes Genersted Delta Gunnison Colorado 
Local Taxes 34 ~—~CS—S—SS HHO S221 0 
State Taxes $420 $2.710 $166,880 
Total Tax Receipts 51,18 $6,750 $388,180 


Source: Colorado Tourism Board and the Colorado Travel and Tourism Authority. 


23 Social Values 


The social values of a community reflects the complex interaction of local customs, lifestyles 
and norms. More than one set of values may be present in a community at a time, as different 
groupings of people may share certain values in common — but different from others in the 
community. And values can change over time — whether as the result of changing preferences 
by existing residents or with the combined forces of in-migration and out-migration. 


People often prefer to gravitate to friends, social organizations and communities that share 
tend to live in areas that offer lifestyles and social values similar to their own. This is particularly 
true in non-metropolitan or rural communities which traditionally have been less diverse than 
their urban counterparts. However, even relatively homogenous rural communities are 
becoming more diverse with in-migrants who may bring different social values and expectations 
for their adopted community. 


An area's social makeup often remains reasonably stable over time. Changes may occur 
incrementally over a long period of time. A community's stability is derived from its fixed 
features; housing mix, transportation, schools, job base, and spiritual organization. 


Changes usually occur due to transitions in a household's lifestage such as leaving home, 
“emptying the nest,” job relocation, or retirement. in some communities, changes become great 
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or abrupt enough that economic or snciai conditions become incompatible with a particular 
househoid's lifestyie or economic needs. This may prompt a household to relocate to another 
area with residents who share similar lifestyles, social values or better economic opportunity. 


An evaluation of social values may viilize both  uuntitative as well as sources of information. 


The socia! values information considered in this assessment is based on data compiled by 
Ciaritas, inc. Specializing in natural demographics, this research firm classifies households into 
15 social groups using U.S. Census data and consumer data. information used includes 


Claritas’ analysis as having a significant presence in Delta County.'’ Each of these groups 
represents a distinctive type of ‘ifestyle, consumer and social behavior. 


According to Ciaritas, rustic living households comprise the greatest proportion (approximately 
60%) of Delta County househoids. These residents tend to have attained a high school 
education, have low to lower-middie incomes, live in relatively isolated low cost rural areas, and 
are often older singles or larger yet relatively lower-income families. They often make thei: living 
from the land, perhaps from agriculture, mining or construction. The Delta County proportion of 
rustic living households is six times greater than their proportion in the U.S. as a whole. 


Heartlanders make up a second important component (almost 35%) of Delta County's 
population mix. Delta County heartlanders tend to be older residents with lower middie incomes. 
They may be couples or part of large, multi-generational families who live in relatively lower-cost 
areas. Heartlanders are characterized by Claritas as white or Hispanic, with some college 

more often in Delta County than in the U.S. as a whole. 


Besides a high concentration of rustic living and heartlander households, the secondary study 
area also is well-represented by a third social group, country families. This segment comprises 
approximately 5% of Delta County households. Their midscale affiuence is derived in large 
measure from the relatively low cost of living available in Delta and Gunnison Counties. 
Demographically, this lifestyle segment is primarily comprised of homeowning married couples 
with children who tend to work in industrial or agrarian occupations and whose roots are in 
farming. Country families are found slightly more often in Delta County than in the U.S. as a 
whole. 


The larger seven-county Central Western Slope region tends to have a greater diversity of 
social. The region is distributed between second city center, second city blues and working town 
households as well as rustic living, heartlander, and country family households. Rustic living 
families comprise approximately 17% of Central Western Slope households, with heartlanders 
and country farnilies comprising 14% and 12% respectively. 


Second city center households comprise just over 15% of households in the Central Western 
Siope. They are a highly diverse set of middie class individuals and families. They range from 
older white-collar married couples with grown children, to aging biue-collar empty nesters, to 
young blue-collar starter families. 





" Claritas, inc., June, 1999. 
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The region's “second city blues” (almost 15% of Central Western Siope households) tend to 
have lower middie incomes and are a mix of working age and retired households. Working age 
individuals tend to have relatively low or entry-level white-collar occupations such as sales and 
technical positions. Some are young singles just starting a career, while others are ethnic (often 
Hispanic) families working in service and labor occupations. 


Central Western Slope working town households (11%) are predominantly white, blue-collar 
families. Many are retired seniors and tend to be lower middie income couples or poor singles. 
A few are lower middie income, blue-collar, ethnic (often Hispanic) families. 


Following just behind the second city biues is the grouping labeled by Ciaritas as “landed 
gentry.” With 9% of the Central Western Siope’s population, this grouping is characterized by 
predominately affivent, well educated, older white executives with families. 


Some social groups that are well represented in Colorado have virtually no presence on the 
Centra! Western Siope including Delta and Gunnison Counties. Examples are “elite suburbs,” 
“urban uptown,” “the affiuentials,” “inner suburbs,” “urban midscale,” and “urban cores.” 


Table 14. Lifestyles of Study Area Households (1998) 











Central 
Urban Detta Detta Western State of 
Ciass* Social Group™ County +Gunnison Slope Colorado 
High $i Elite Suburbs 0.0% 0.0% 0.0% 3.9% 
U1 Urban Uptown 0.0% 0.0% 0.0% 10.0% 
C1 2nd City Society 0.0% 0.0% 19% 3.1% 
Tt Landed Gentry 0.0% 0.0% 9.0% 6.7% 
S2. The Affiuentais 0.0% 0.0% 0.0% 5.8% 
S3 sinner Suburbs 0.0% 0.0% 0.0% 10.4% 
U2 Urban Midscaie 0.0% 0.0% 0.0% 11.5% 
= C2 2nd City Center 0.0% 72% 15.3% 5.1% 
T2 Exurban Bives 0.0% 0.0% 5.2% 6.3% 
; Ri Country Families 5.1% 15.0% 11.6% 7.1% 
U3 Urban Cores 0.0% 0.0% 0.0% 9.8% 
C3 2nd City Blues 0.0% 0.0% 14.9% 7.7% 
| T3 Working Towns 0.0% 0.0% 11.2% 3.3% 
x, R2 Heartianders 345% 26.8% 14.2% 4.0% 
R3 Rustic Living 60.4% 50.9% 16.7% 5.3% 
All Social Groups 100.0% 100.0% 100.0% 100.0% 

Note: * UsUrban, CeSecond City, S«Suburban, T-Town, and R=-Rural. 


™ Social Group names are registered trademarks of Ciaritas, inc. 
Source: Claritas, inc. 


In all three study areas evaluated (Delta County, Delta and Gunnison Counties, and the Central 
Western Slope), the most-represented social groups tend to be mid to lower income bive collar 
retirees or large families. Rustic living, heartiander, and country families ali enjoy a relatively low 
cost of living, with high proportions of residents involved in occupations linked directly or 
indirectly to Colorado's natural resources. 
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The larger Central Western Siope region attracts a more affluent population due to its quality of 
life attributes. These households, although growing, do not yet represent the majority share of 
the population. 


Several overall observations regarding social values of the Delta County rural communities most 
directly connected to current and potential future mining activities include: 


+ 


North Fork communities along the Gunnison River have a long history with coal 
mining extending back to the late 1800s; however, like much of the American 
West, the prirnary study area of Delta County is in transition both economicaily 
and culturally. Local communities are becoming more diversified with less 
Gependence on coal mining as a source of income but continued economic 


Delta County has not yet experienced the rapid in-migration occurring elsewhere 
in counties of Colorado's Central Western Slope region; however, there is 
evidence of growing difference in social values of newcomers versus long-time 
residents. It is generally believed that newer residents are less supportive of 
traditional rural area natura! resource activities including ranching, farming and 
mining. 


in Detta County, over 60% of households are identified with demographic and 
lifestyle characteristics of “rustic living.” These households tend to come from a 
tradition and/or remain actively involved in making a living from the land — 
including agriculture, mining and construction. Households who fit in this “rustic 
living’ category comprise only 17% of Central Western Slope and 5% of all 
Colorado households, and are therefore much less likely to represent in-migrants 
to Delta County. 


A number of primary study area residents tend to value the economic opportunity 
represented by North Fork mining activity. Expanded coal mining also raises 
concerns of potential negative lifestyle effects such as train noise/crossing 
blockage, to effects of future temporary or future closures on mine workers, their 
families and affected communities. 


Whether or not coal mining is viewed as having a positive or negative effect on 
Quality of life depends on the values that receive greatest emphasis from different 
residents of the North Fork region. Those who piace greater emphasis on the 
economic stimulus and continued job opportunity presented by ongoing coal 
operations tend to be supportive of continued or expanded coal operations. 
Those who chose to reside in the area to leave behind the hustle, bustie, noise 
and pollution of urban living and modern industrial society raise questions or are 
less favorable to ongoing or expanded North Fork coal mine operations. "* 





"* Section 9.0 of the North Fork Coal EIS — Scoping Document contains a more complete discussion of 
Quality of iife issues as part of the “Synopsis of Public Scoping Comments.” 
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2.10 Land Ownership and Values 


An estimated 56% of Delta County land is in public ownership with another 37% in agricultural 
use. Only 7% of all land is in non-agricultural private ownership. 


As of 19968, total assessed vaive in Delta County is $167.1 million. Residential properties (at 
36%) represent the largest proportion of assessed vaiue. Agricultural land accounts for 14%, 
with about half the assessed value represented by residential structures. Commercial properties 


represent only 12% of total assessed Delta County value and industrial uses accounts for less 
than 1%. 


Ten percent of the assessed value in Delta County is comprised of pubiic utility properties (state 
assessed). Together, public utilities in Delta County account for over $16 million in assessed 
value. Electric companies make up $5.0 million, telecommuznications firms represent another 
$4.7 million and railroad companies account for $3.9 million. The remaining nearly $2.0 million 
is owned by gas pipeline companies, private car companies and airline companies. 


Over $36.8 million of property representing 22% of all assessed value in Delta County is exempt 
from property taxes. Exempt properties are primarily in public ownership, such as forest lands, 


wiildiife areas and property owned by governmental jurisdictions. See Figure L-25, Delta County 
Assessed Values (1998). 





Only 4% of Delta County's tax assessed valuation consists of natural resource-related 


3.0 SOCIOECONOMIC EFFECTS 


This section discusses the socioeconomic effects of a No-Action Alternative and three Action 
Alternatives.'* The assessment of socioeconomic effects used a variety of information. This 
includes information from the IMPLAN model,” interviews with local government officials and 
mine representatives, data from the U.S. Bureau o Economic Analysis, and information from the 
Colorado State Department of Local Affairs. 


The assessment of socioeconomic effects considers the impact of each alternative on the study 
area in terms of changes in employment, income, housing, population, school enroliment, other 
conditions. For Alternatives B, C and D, four types of impacts are evaluated: 


+ Direct Effects: The effects caused by either leasing or not leasing, and the 
effects of granting or denying the exploration license. These effects include the 
additional employees hired as a result of additional mine production, additional 
goods and services purchased by the mines from local businesses, additional! 





"© See Chapter 2 of the EIS for a description of the alternatives. 

* —IMPLAN is an economic mode! providing information that identifies the relationships between multiple 
economic sectors at the county level. The mode! was developed for the Forest Service and draws on 
& national database from the U.S. Bureau of Economic Analysis and provides data for 528 economic 
sectors. The state of Colorado also has an economic impact model called RIMS; this model only 
provides information for 38 aggregated industries by region. The RIMS mode! places Delta County in 
one region and Gunnison in the other region. 
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mine worker household expenditures, and additional fiscal revenues and 
expenses incurred as a result of the alternatives. 


* indirect Effects: These effects present the additional (or ripple) effects 
associated with the alternatives. These represent both indirect and induced 
impacts. indirect irnpacts are the effects to so-called backward linked industries 
(e.g., local firms providing goods and services to the mines. Induced impacts are 
the effects of household expenditures that could result from the alternatives. 


+ Total Effects: These effects are the combination of direct and indirect effects. 


+ Cumulative Effects: These effects include the broader socioeconomic effects 
on the larger seven-county central western slope area.*’ These effects are more 
removed in time and geography from direct and indirect effects, but are 
reasonably foreseeabie. 


Fiscal effects are evaluated in terms of direct consequences, as indirect effects are less readily 
quantified. Cumulative impacts are discussed primarily in the context of the larger seven-county 
tertiary study area. 


Due to the nature of the local coal mining industry, underlying technological changes, and 
relative low levels of added employment needed for longwall mining as compared to room and 
pillar mining for projected future tonages, Type |! Income multipliers were used in assessing the 
economic impacts for each alternative. The Type |! income multiplier is used because none of 
the action alternatives are anticipated to create or draw additional people to the arva. These 
muttipliers also assume that increases in coal production under any of the action alternatives 
would produce greater incorne (or wealth), driving associated changes in other iriciustries in 


3.1. Alternative Assumptions 


The main socioeconomic difference between the alternatives relates to the amount of coal 
production assumed to occur. Under the No-Action Alternative (Alternative A), lease 
agreements would not be issued for the Iron Point and Elk Creek tracts. Instead, remaining coal 
reserves, at the Bowie No. 2 and Oxbow operations would be completely mined out, and then 
mining operations are assurned to cease. The Bowie No. 2 Mine is estimated to have 1.5 years 
of reserves in the D coal seam. Oxbow has an estimated iife of approximate 4 years with a 
continued annual extraction rate of four million tons. Oxbow plans to complete mining at the 
Sanborn Creek Mine, then move to develop the Elk Creek portal and mine coal reserves from 
their fee (private) land. 


Under Alternative B, approximately 24 million tons of coal reserves would be mined from the 
iron Poirt Coal Lease Tract and 21 million tons from the Elk Creek Coal Lease Tract. Both lease 
tracts would use longwaill technology for coal extraction. It is estimated that the Iron Point 
reserves would be extracted at a rate of five million tons per year. The production rate would be 





*" These broader effects go beyond direct and indirect activity and are discussed in a qualitative 
manner 
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at four million tons per year for the Elk Creek coal tract. These reserves would provide for 
approximately five years of mining at both the iron Point and Elk Creek Coal Lease Tracts. 


With Alternative C and, approximately 39 million tons of coal reserves would be available for 
mining at the tron Point Tract and 23 million tons of reserves at the Elk Creek Tract. As with 
Alternative B, both mines wouid utilize longwaill technology at similar annual extraction rates, but 
the higher amount of total reserves made available would result in longer life of the mines. The 
iron Point Tract would be in operation for a time period estimated at about eight years; the Elk 
Creek Tract would be in operation for just under six years. 


Additional capital expenditures are anticipated for coal extraction under any of the Action 
Alternatives (B, C and D). identified capital expenditures anticipated for the iron Point Coal 
Lease Tract include longwail equipment, new conveyor belt and upgrade of coal handling 
facilities and stockpiling, and ventilation. The Elk Creek Coal Lease Tract would be accessed 
through mine entries constructed on private surface (=Ik Creek Portal). it is assumed for the 
analysis that existing longwall equipment at the Santorn Creek Mine would be used for coal 
extraction from the Elk Creek Tract. The identified capital expenditures for both leases total an 
estimated $31 million. A portion of these capital expenditures are anticipated to occur within the 


local two-county area. Together, only 6% of the anticipated capital expenditures would be made 
in the local study area.” 


For the Elk Creek Coal Lease Tract, it is anticipated that 30 to 40 construction workers would be 
needed to set up extraction activities. For this impact analysis. an average of 35 construction 
workers is applied. Construction is not anticipated to last more than one year; therefore, any 
socioeconomic effects would be short-lived. 


Due to the region's established coal mining industry and data that identifies an existing base of 
construction workers, this analysis assumes that any construction workers needed are already 
living in the local study area. Therefore, there should be no need to aftract new workers into the 
two-county study area. With no anticipation of additional mine workers needed, population. 
housing and schoo! enroliments snould remain unaffected * construction-related activity.” 


Annual purchases to support administrative and mine operational needs would be made under 
any of the action alternatives. Combined annual purchases for any mining from the iron Point 
and Elk Creek Coal Lease Tracts are estimated at $49 million. It is anticipated that 20% of these 
annual operating purchases annually would be made within the local study area. 


Under any of the action alternatives (Alternatives B, C and D), operations employment would 
not significantly increase above current conditions. Bowie plans to increase their work force 
from 157 (room and pillar mining) to 168 (longwall). Oxbow employment would remain constant 
at 215 employees. With no anticipation of significant additional mine workers needed for the 
lease tracts, population, housing and school enroliments for the action alternatives should be 
unaffected compared to current conditions. 





# Additional expenditures could be anticipa.ed for the tertiat y study area, particularly to mining suppliers 
locate J in or near Grand Junction. 


™ These effects are discussed more in-depth under the alternative sections of this report 
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According to data from the U.S. Bureau of Economic Anaiysis (BEA), construction workers of all 
types in the local study ares earn, on average, $22,100 per year. However, BEA data does not 
specifically identify construction workers al mining operations. They are anticipated to earn 
more than the average construction work in the study area. Therefore, data from the IMPLAN 
model was used which identified an average wage for mining construction workers at $24,600. 


IMPLAN mode! data was also used rather than BEA cata to estimate the average wage of mine 
workers, contract operators, and reclamation personnel. BEA «stimates that workers in the 


mining industry earned $53,300 on average compared to an annual estimated wage of $59,500 
per employee with IMPLAN.** 





iron Pow Coe! Lease Tract Ei Creek Coe! Lease Tract 
peneathnoteas AR A* a6 AAC anod APA a..6 ALC ano. 
Construction _ 0 16 12 _ 16 1s 1s 
Lite of Mine 1s * 7s 7s 36 $3 $e 56 
Reciamanon = 1s is 1s _ 18 10 12 
Mine Proauction 
(millstone of tons) 
"ta New eserves $s 240 30 3.0 45 210 23.0 230 
Annual Extractor 37 $0 $0 $6 40 40 40 40 
Empioyment 
Const uction = — — = a % 3 3 
Mine Workers (FTE) 168 Ae “68 168 18 1 190 i) 
Contract Operators _ — — - 25 2s 2 2s 
Reaamator _ 34 38 3s ae 43 43 a 
% Live = U cal Study Aree wm ant a aon at “es oe% aN 
Average Annual Wage 
Constructior $4600 $4600 624600 $2600 S600 $6600 $24 600 624600 
Mine Workers Contract se500)0 888 S00)0 O88 SOOO OCS SOO O88 SOO O88 SOOO «859. 500 
Operators Reclamation 
Note Figures for Aternative A reflect activity at the Bowe #2 and Oxbow (Sanborn) mines respectively. 


Source E.D. Hovee & Company, August 1999 
3.2 Effects of the Nc-Acrion Alternative 


Socioeconomic effects of the No-Action Alternative (Alternative A) would occur due to a 
reduction in coal mine activities within the local study area. Uncer the No-Action Alternative, 
mining of reserves at existing mines would continue at current extraction rates until reserves 
are 


To be conservative, impacts associated with a No-Action Alternative are expressed as 
maximum potential effects on an annual basis after cessation of existing operations at the 
Bowie and Oxbow sites. 


3.2.1 Employment and incom: 


Direct Effects. An estimated 166 workers would be empioyed for longwall mining at the Bowie 
No. 2 Mune. Under the No-Action Alternative, these employees would likely be laid off when 





* BEA data ident fied 631 mine workers within the local swudy area (as of 1996), which includes worvers 
in all mining activites. IMPLAN estimates that there are 548 coal mine workers in the loca! study a: ea 
as W 1996 
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existing coal reserves are depleted. Each mine worker earns, on average, an estimated $59,500 
per year, transiating into an annual payroll of nearly $10 million. Al current production rates, the 
initial effects of these losses would not be experienced for another 18 months. 


The Sanborn Creek Mine (Oxbow) employs 215 mine workers and contractors. Cessation of 
mine operations would transiate to a loss of $12.8 million dollars in annual payroll, based an 
annual average wage estimated at $59,500 per worker. 


Table 16. Forecast Annual Employment and Payroll Direct Effects (Alternative A — 








No-Action) 

Operations Phase tron Point Elk Creek Combined* Comments 

‘Employment (average, 18 ais “382 Ber aternatve leasing 
agreements as discussed in 
Chapter 2 of tus E'S. 

Wages Pac per Employee $59.500 $59 .500 558.500 As per 1996 MIG's IMPLAN 
Gatabase 

Estimated Payroll $9996000 -$12.782500 -$22.786,500 

“Note Combined effects show maximum potential loss in activity when Bowie No 2 and Oxbow mines ceas< 

operatons 


Source ED. Hovee & Company, based on infcrmation provided by proponents and IMPLAN data. August 1999. 


Combined effects of discontinuing operations ai the existing Bowie and Oxbow mines would 
represert loss of 383 jobs. Averaging $59,500 in annual salary, total lost annual payroll would 
approximate $22.8 million. 


indirect Effects. Using MIG's IMPLAN model, for every mine worker in the local study area, an 
estimated 1.7 workers ere supported by mining operations and mine worker household 
purchases. With the Bowie No. 2 Mine approximately 285 local non-mine workerr are indirectly 
supported by current operations. The “ixbow operation is estimatec to indirectly support another 
365 local non-mine workers. If both mines were to close, then an estimated 650 locallly- 
supported non-mine jobs in Detta and Gunnison counties could potentially be negatively 
affected (i.e., laid off, work time reduced, etc.) due to the cessation of mining activity. 


IMPLAN estimates that for every $1.00 earned by mine workers, another $0.52 in income is 
supportec in te local study area. This calculation means that the Bowie No. 2 Mine currently 
support up to $5.2 million in additional local income, while the Oxbow operation supports 
another $6.7 million in additional stucty area income. Closure of both mines could lead to a 
reduction of $11.9 million in non-minu related income throughout the affected study area 


Any losses of indirect study a:2a employment or income would coincide with changes in study 
area mining activity. This is not anticipated to occur for at leas! 18 months, when it is assumed 
for this analysis that the Bowie No. 2 Mit.e would cease mining activity, followed by anticipated 
closure of the Sanborn mine two to three years later. 
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Table 17. 






Forecast Annual Employment and Payroll indirect Effects (Alternative A — 
No-Action) 


ees tron Point Em cree 


Wages Pax per Employee $186.200 $18,200 
Estrnated Payroll $5,197,900 $6,652,100 














"Note Combined effects show maarmum potenhal loss of activity when Bowe #2 and Sanborn mines cease 
operatons_ 


Source ED. Hovee & Company, August 1999. 


Total Effects. Total direct and indirect mine closure effecis could represent a loss of up to 
1,033 jobs and over $34.6 million in annual payroll. 


Table 18. Forecast Annual Employment and Payroll Total Effects (Alternative A — 








No-Action) 

Prase tron Point El Creek Combined? Comments 

Sais aS  , i dae oe 
effects 

Wages Pax per Employee $33.500 $33 500 $33,500 
Estimated Payroll - $15,193,900 $19,444 600 -$34 638,500 Sum of direct & indirect 
“Note Combined effects show maxdmurn potential loss of activity when Bowe €2 and Sanborn mines cease 

operations 
Source: E.D. Hovee & Company, August 1999. 


If these jobs were not replaced, and if workers chose to remain i- the two-county study area, the 
unemployment rate for Delta and Gunnison Counties combined cout increase from the current 
rate of just over 5% to nearly 12%, at least short-term. The projected losses of over $34.6 
million in annual payroll would not be fully realized as these workers w-uld be eligible for 
unemployment payments, further increasing the percentage of loca’ study area income derived 
from transfer payments.” 


Paonia and Hotchkiss could expect to experience the effects most directly, as 56% to 67% of 
mine workers live in that area. The city of Delta also would be affected because local mine- 


related expenditures are largely made wittur the city. 


Cumulative Effects. |f affected workers left the two-county study area, a substantial number 
likely would choose to remain within the broader seven-county Central Western Siope area, as 
considerable inter-county migration occurs within the broader study area.™ This might put 





The unemployment payments that these workers would receive cannot be determined because these 
payments are Usually determined on a case-by-case basis. 
According to IRS migration data for 1996-1997, enost 30% of residents ieay ng Delta County moved 


to other central western siope counties. Approyirnately 80% moved to neighboring Mesa and 
Montrose Counties. 
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pressure on other central western slope communities to create jobs for the workers displaced 
from employment in Delta and Gunnison counties, as well as provide community services. 


322 Housing, Population and Schoo! Enroliment 


For purposes of this analysis, { was assurned that each affected worker represents a separate 
household within the local study area. Demographic assumptions utilized to estimate population 
@nd school-age children are that household size averages 2.38 and school-age children (age 5- 
17) constitute 17.4% of the population. 


Direct Effects. Of the 168 mine workers employed at Bowie No. 2 Mine, 150 are estimated to 
live within the local study area, representing 360 residents and 60 school-aged children. The 
200 of 215 workers at the Oxbow operation that live in the local study area account for almost 
480 local area residents with over 80 schoo! aged children. If both mines ceased operations. 
more than 800 residents (145 of school age) would be directly affected. Whether these children 
would remain enrolied in local sci cols would depend on whether parents choose to relocate 
elsewhere to find employment or remain in the local study area. 


Table 19. Forecast Housing, Population and School Enroliment Direct Effects 








(Alternative A — No-Action) 
Pnase ron Poiet ik Creek # Combined’ Comments 
pacbeciaienbees “150 350 Each local worker is assued to represent 
one separate household 
Estmated Population -357 476 833 Assumes the current average 1997 
household size of 2 38 persons for the two- 
county study area 
School Enroliment 42 83 -145 Assumed to represent the 1997 percentage 
(17 4%) of population that is age 5-17 
"Note: Combined effects show mz imum povntal loss of activity when Bowe #2 and Sanborn mines cease 
operations. 
Source ED. Hovee & Company. August 1999 


indirect Effects. Closure of the Bowie No. 2 Mine would indirectly affect approximately 690 
residents and almost 120 school-age children. Ciosure of the Oxbow operetions could indirectly 
affect almost 870 residents and 150 school-age children in the two-county study area. Over 
1,500 local study area residents could be indirectly impacted ff both mines were to close, which 
include almost 270 school-age children. 


Table 20. Forecast Housing, Population and School Enroliment indirect Effects 





(Alternative A — No-Action) 

Fee Weoee ron Point Ek Creek Combined* Comments 

# of Households. -285 -365 ten “ach worker 6 assumed to represent one 
separate household 

Estimated Population 678 ABO 1.547 Assumes the current average 1997 
nousehord size of 2 38 persons for the two- 
County Study area. 

School Enroliment 118 -181 269 Assumed to represent the 1997 percentage 


(17.4%) of population that is age 5-17 


"Note Combined effects show mo.dmum potentie lor of activity when Bowe #2 and Sanborn mines cease 
operations 


Source ED. Hovee & Company, Avous: 1900 
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Total Effects. Ciosure of the Bowie No. 2 Mine could affect a combined direct and indirect 
population of almost 1.035 people. Ciosure of the Oxbow operations would affect an estimated 
1,345 residents. Combined, these two mine closures could affect nearly 2380 resxients living in 
the local study area, over 410 of them school-aged children. 


Table 21. Forecast Housing, Population and Schoo! Enrollment Total Effects 





(Alternative A — No-Action) 








Estrnated Popuiston 1035 1345 -2.380 Assumes the current average 1997 
housenok size of 2 38 persons for the two- 
courtly Study area 

Schad! Enrolment -180 2M 414 Assumed to represent the 1997 percemtage 


(17.4%) of population that is age 5-17 


"Note Corntined effects show mapurnurn poterbal loss of uctivity when Bowe €2 and Sanborn mines cease 
operators 


Source ED Hovee & Company, August 1999 


if a significant portion of residents choose to migrate outside the two-county study area, the 
local housing market could experience ai lensi a temporary downturn (e.g. decline in property 
values) because a large number of homes mig!t come onto the market simultaneously, 
potentially driving down prices. Loca! schools also would be affected, as a substantial portion of 


Cumulative Effects. With the No-Action Alternative, a significant portion of residents could be 
expected to relocate to other communities within the Central Western Slope Region. The 
number of low-income families living in the greater Central Western Siope area could also 
increase 


3.2.3 Other Community and Public Services 


Beyond schools, a variety of other community and public services likely would be affected under 
the No-Action Atternative when mining operations are closed. Services may be affected due to 
changed service demands and/or reduce ability to fund required services. 


Direct Effects. Over a short-term period of job loss (with mine cessation), needs for some 
community and public services cou - ve expected to increase. Exam; ies are law enforcement 
and social services. Over a longer term period, these effects may be diminished as displaced 
mine workers obtain alternative employment and/or relocate from the study area. 


indirect Effects. The economic multiplier relationship of direct to indirect employment could 
create further service Gemznds from dislocation of workers currently supported by mining 
activity. A second 'y x2 of indire =t effect would result frorn reduced local tax revenues as local 
comes declir ed and/or prupe. ty values decline, whether temporarily or longer term. 


Declining revenues would make ft more difficult to fund community anid public services al a time 
when fey are more urzently needed. However, as wiih the direct effects, indirect effects might 
Giminish ov... time as « 6placed workers [ind alternative employment and/or relocate from the 
prmeary/seo. Wary su ys oF. 
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Total Effects. Community and public service providers would be affected by this combination of 
direct and indirect effects. If not offset by alternative sources of revenue, the level of service 
available from existing providers would decline. 


Cumulative Effects. If alternative employment were not available to displaced mine workers, 
some households could be expected to relocate to other communities in the tertiary central 
western siope area. This could increase demands for community and public service providers in 
the communities affected. 


3.2.4 Fiscal Effects 


The state of Colorado and local jurisdictions in Delta and Gunnison counties currently receive 
an estimated $11.4 million in combined annual tax revenue related to the Bowie and Oxbow 
operations and mine-related employees. Approximately 52% of this revenue is received by (and 
Stays with) the state of Colorado; 48% is collected by or a: ses through to local jurisdictions in 
the secondary study area of Delta and Gunnison counties. 


With cessation of mine operations, payment of tax revenues attributable directly to mine 
operations ‘$9.7 annually) would cease. A portion of the remaining $1.7 million in taxes 
attributable to mine workers might continue to be received, depending on factors such as 


ongoing employment for reclamation, unemployment payments while workers are displaced, 
eventual ability to obtain re-employment, and need for relocation. 


Fiscal consequences beyond direct effects are difficult to quantify due to the unpredictable 
outcome of decisions made by displaced mine workers. 


3.2.5 Recreation, Social Values, Land Ownership and Values 


Differing effects may be experience, based on such factors as the perspective of a particular 
individual or social group, geographic area considered, and time elapsed from implementation 
of a No-Action Alternative. 


Effects that might be expected are varied, potentially including: 


° Reduced recreation from those displaced directly or indirectly by mining 
cessation, perhaps offset in part by those using recreation lands for hunting or 
chi Nay, 


+ Diminution in income levels and quality of life for those displaced directly or 
indirectly from mine closure. 


‘ Potential enhancements in quality of life for some residents whose economic 
livelihood is not related in any substantial way to mining activity; a specific 
example would be reduced train activity and associated noise and crossing 
blockages. 


+ For at least the short-term, property values might decline if a substantial 
proportion of displaced workers decided to place their homes on the market and 
relocate from the area. Changes in property ownership would be related to 
existing owners who decided to relocate. 
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Over time, cessation of mining would continue the trend toward in-migration of persons less 
dependent on traditional natural resource activities throughout Colorado's central western slope 
region. Rustic living househoids will transition to other economic and lifestyle social groupings. 


3.3 Effects Common to All Action Alternatives 


The primary socioeconomic difference between the action alternatives is related to the amount 
of coal reserves that would be available for mine extraction. Neither Bowie or Oxbow anticipates 
increasing employment levels significantly above what is already currently planned for their 
es consequently, there should be no major socioeconomic impacts (e.g. 

additional employment levels, income, associated demographic characteristics, population, 
housing, or public school enroliments) anticipated under any of the action alternatives. 


Leasing of federal coal is competitive. However, for purposes of this analysis, even if the 
applicants (Bowie and Oxbow) were not successful at securing the leases, the same workforce 
is assumed to be needed to the successful bidder for m.ning operations. 


Because no significant increases or decreases in mine employment are anticipated, 
socioeconomic effects are discussed in terms of continuing support at the Bowie and Oxbow 
sites. This means the socioeconomic effects discussed in this section should be viewed as a 
continuation of existing effects and not as new impacts to the local study area. The effects 
common to all action alternaiives are discussed below. 


3.3.1 Employmert and income 


Direct Effects. The Elk Creek Coal Lease Tract anticipates the need for 35 construction 
workers for the first 12 months of mine extraction. These workers are anticipated to earn 
$24,600, producing $861,000 in estimated payroll. it is assumed that no added construction 
workers are needed for the Iron Point Coal Lease Tract. 


During the period of mine operations, it is assumed that 168 mine workers would be needed for 
the Iron Point Tract and 215 workers would be employed for the Elk Creek Tract. These 
workers are anticipated to earn an average $59,500 annually, yielding an estimated Iron Point 
payroll at $10.0 million annually and payroll of almost $12.8 million for the Elk Creek Tract. 
Total operations employment associated with the Iron Point and Elk Creek Coal Lease Tracts 
combined is 383 jobs with ongoing payroll of $22.8 million annually while both tracts are 
operational. 


For reclamation and project decommissioning, it is estimated 30 to 40 workers would be needed 
for the Iron Point Tract. An average of 35 workers was used to assess the reclamation phase 
socioeconomic effects. It is estimated that 40 to 45 workers (including 5-10 mine employees 
and 30-40 contract workers) would be needed for the Elk Creek Tract; an average of 43 
reclamation workers was assumed for this analysis. Reclamation is estimated to take 1.5 years 
for the Iron Point Tract and related facilities, while approximately one year would be required for 
reclamation work at the Elk Creek Tract and associated facilities. 
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Table 22. Forecast Annual Employment ad Payro!! Direct Effects 














tron Point Elk Creek iron Point & Elk Creek 
Phase of Work (B-D) (B-D) Combined (B-D)" 
~ Construction Phase: 
Employment (average) - 35 35 
Wages Paid per Employee _ $24,600 $24,600 
Estimated Payroll = $861,000 $861,000 
Operations Phase: 
Employment (average) 168 215 383 
Wages Paid per Employee $59,500 $59,500 $59,500 
Estimated Payroll $9,996,000 $12,792,500 $22,788,500 
Reciamation Phase: 
Employment 35 43 78 
Wages Paid per Employee $59,500 $59,500 $59,500 
Estimated Payroll $2,082,500 $2,558,500 $4,647,000 


“Note: Combined effects show maximum potential activity when operations at iron Point and Elk Creek tracts 
are underway at the same time. These illustrate the amount of activity expected to continue under the 
action alternatives and are not in addition to what is currently occurring. 


Source: E.D. Hovee & Company, besed on information provided by mine operators and IMPLAN data, Aunust 
1999. 


indirect Effects. Construction activities at the Elk Creek lease tract are estimated to support up 
to 0.33 workers in the local economy per construction worker employed at this facility.”” 
Construction mining activities also support slightly more than $0.20 in indirect wages per dollar 
paid to construction workers at the Elk Creek facility.” This translates into a total of ten workers 
being supported in the local economy, yielding a payroll of $180,800. 


It is estimated that every local study area coal mine operations or reclamation employee in the 
local study area support another 1.7 local workers. These mine workers also support another 
$0.50 of non-mine related income in the local study area per $1.00 paid to the mine workers. 


The 168 workers employed fry the iron Point Coal Lease Tract would support another 285 local 
workers that earn just under $5.2 million in annual income. The 215 mine workers for the Elk 
Creek Coal Lease Tract are estimated to support 365 workers, providing just under $6.7 million 
in annual income to the local economy. Taken together, the Iron Point and Elk Creek Coal 
Lease Tracts would support an estimated 650 indirect jobs with $11.8 million in annual payroll. 


During reclamation, Iron Point Tract is estimated to support 60 workers in the local study area at 
@ combined annual income of $1.1 million.” The Elk Creek Tract is estimated to support 75 
local workers during the reclamation phase, with a combined annual income of over $1.3 million. 
An estimated 135 jobs are supported during the reclamation period at both mines, with payroll of 
up to $2.4 million annually. 





7” Economic employment multiplier comes from MIG's 1996 IMP’LAN mode! for workers working in the 
new mineral extraction facilities sector. 


Ibid. 


* Employment and income multipliers used in the operatons phase also were used in estimating 
reclamation socioeconomic effects. 
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Table 23. Forecast Annual Employment ana Payroll indirect Effects 














tron Point Elk Creek tron Point & Elk Creek 
Phase of Work (B-D) (B-D) Combined (B-D)* 
’ Sonstruction Phase: 
Employment (average, - 10 10 
Wages Paid per Employee —_ $18,100 $16,100 
Estimated Payroll _ $180,800 $180,800 
Operations Phase: 
Employment (average) 285 365 650 
Wages Paid per Employee $18,200 $18,200 $18,200 
Estimated Payroll $5,187,900 26,652,100 $11,830,000 
Rec/=mation Phase: 
E:.sployment (average) 60 75 135 
Wages Paid per Employee $18,000 $17,700 $17,900 
Estimated Payroll $1,082,900 $1,330,400 $2,413,300 


"Note: Combined effects show maximum potential activity when operations at iron Point and Elk Creek tracts 
are un erway at the same time. These illustrate the amount of activity expected to continue under the 
action alte. ~atives and are not in addition to what is currently occurring. 


Source: E.D. Hovee & Company, using IMPLAN multipliers for construction and coal mining activity, Augusi 
1999. 


Total Effects. During construction associated with the Elk Creek Coal Lease Tract, a total of 45 
local workers would be supported over an approximate one-year time frame. It is estimated that 
just over $1 million in annual income would be generated. During operations, iron Point Coal 
Lease Tract would be expected to support more than 450 local workers and income of almost 
$15.2 million annually in the local study area. The Elk Creek Coal Lease Tract would be 
estimated to support 580 jobs at an annuai local income of over $19.4 million. During periods 
when mining is occurring on both lease tracts at the same time, the mining aciivities are 
estimated to support over 1,000 direct and indirect jobs in the local economy and over $34.6 
million in annual local income. 


During reclamation, it is estimated that about 95 workers with an annual income of $3.2 million 
would be required for the Iron Point Coal Lease Tract. Elk Creek is estimated to support nearly 
120 workers at an annual income of almost $3.9 million. Combined, these facilities will support 
over 210 workers and income of nearly $7.1 million annually during reclamation. iron Point 
reclamation is anticipated to take 1.5 years, while Elk Creek is estimated to take somewhat less 
than one year. After reclamation has been cumpleted, ongoing environrnental and reclamation 
monitoring would occur for both facilities. 


3.3.2 Housing, Population and School Enroliment 


In evaluating the continuing housing, population and school enroliment effects, it has been 
assumed that each worker represents a separate household within the local study area. 
Furthermore, because this study area historically has experienced coal mining activity, it is 
assumed that the workers in question continue to live at their current place of residence for ail 
phases of mining-related activity.” Therefore, the development of either facility is not 
anticipated to attract added labor force (or population) from outside the two-county local study 
area. 





* This assumption is confirmed by payroll data indicating residence locations for current Bowie and 
Oxbow employees as presented in the affected environment section of this EIS. 
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Table 24. Forecast Annual Employment and Payroll Total Effects 

















iron Point Elk Creek iron Point & Elk Creek 
Phase of Work (8D) (6-D) Combined (B-D)* 
~ Construction Phase: 
Employment (average) — 45 45 
Wages Paid per Employee — $23,200 $23,200 
Estimated Payroll af _ $1,041,800 $1,041,800 
Operations Phase: 
Wages Paid ~~ $33,500 $00 3800 
per 500 $33,500 $33,500 
Estimated Pay) - | $15,193.500 $19,444,600 934,605,500 
Reciamation Phase: 
ery ets 95 118 213 
Weges per $33,300 $33,000 $33,000 
Estmated Payroll $3,165,400 $3,888 S00 $7,054,300 
“Note: Combined effects show maximum potential activity when operations at Iron Point ond Elk Creek Tracts 
are underway at the same time. 
Source: E.D. Hovee & Company, using IMPLAN multipliers for construction and coal mining activity, August 
1999. 


As with Alternative A, the 1997 average household size (2.38 persons per household) for the 
two-county study area is used to estimate the affected population. The proportion of school age 
population (17.4%) for the two-county area in 1997 is also applied to estimate affected school 
enroliments. 


As with the employment and income effects, the housing, population, and school enroliment 
effects are presented as a continuation of existing effects and not as new impacts to the local 
Study area. They are used for illustration purpuses to indicate the level ot socioeconomic activity 
that the two new mine facilities would continue to support. 


Direct Effecis. Construction workers associated with the Elk Creek Tract are estimated to 
represent 35 households. Based on the local study area's average household size, these 
households would account for over 80 current residents that are estimated to have 14 school 
age children between them. Based on IMPLAN data, over 50 workers in the new mineral 
extraction facility sector were identified as working within the two-county area; therefore, it is 
assumed that most if not all of these workers already live in the secondary study area. 


it is assumed that 150 out of the 168 workers to be employed for mining of the iron Point Tract 
would continue to live within the local study area; they are estimated to represent almost 360 
persons with 60 of school age. The 215 workers associated with the Elk Creek Tract are 
estimated to represent 480 local residents with nearly 80 of schoo! age.*” 


The 35 reclamation workers associated with the Iron Point Tract are anticipated to be workers 
that were employed during the operational phase and who would remain for reclamation work. 
These workers would account for a little more than 80 local residents with 14 school age. The 
43 mine reclamation workers for the Elk Creek Tract are estimated to represent just over 100 
local study area residents with 18 of school age. 





*"  Enroliment figures represent estimated conditions based on characteristics of study aree population 
rather than actual school enroliment associated with mine employees at any particular point in time, 
whether currently or prospectively. 
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Table 25. Forecast Housing, Population and School Enroliment Direct Effects 
iron Point EikCreek Combined 








Phase of Work (6-D) (B-D) (6-D)* Comments 
~ Construction Phase: 

# of Households = 35 35 Each worker is assumed to represent one 
separate househoid. 

Estimated Population _ 83 83 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area 

Schoo! Enroliment — 14 14 Assumed to represent the 1997 percentage 
(17.4%) of population that is age 5-17. 

Operations Phase: 

# of Households 150 200 350 Each local worker is assumed to represent one 
separate household. 

Estimated Population 357 476 833 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area. 

School Enroliment 62 83 145 Assumed to represent the 1997 percentage 
.17.4%) of population that is age 5-17. 

Reclamation Phase: 

# of Households 35 43 78 Each worker is assumed to represent one 
separate household. 

Estimated Population 83 102 185 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area 

School Enroliment 14 18 32 Assumed to represent the 1997 percentage 
(17.4%) of population that is age 5-17. 

"Note: Combined eff .s show maximum potential activity when operations at iron Point and Elk Cree tracts 
are underway at the same time. 

Source: E.D. Hovee & Company, using IMPLAN multipliers for construction and coal mining activity, August 
1999. 


Taken together, an estimated 350 households with 833 residents and 145 school age childrer: 
are assumed for both the Iron Point and Eik Creek Tracts. This drops to 78 households with 185 
residents (32 school age children) during the subsequent period of site reclamation and closure 
work. 


indirect Effects. The ten local workers supported by construction workers at the Elk Creek are 
estimated to represent almost 25 existing local residents with four being school age children. 


The 285 local workers supported indirectly by Iron Point operations are estimated to represent 
680 residents with just under 120 of school age. The Elk Creek operations are estimated to 


indirectly support 365 local workers; they represent approximately 870 residents with just over 
150 estimated to be school age children. 


Approximately 60 local workers would be indirectly supported by reclamation activities at Iron 
Point. They represent over 140 residents with 25 of school age. The 75 workers being indirectly 
supported in the local area due to Elk Creek reclamation activities are estimated to represent 
almost 180 residents with approximately 30 of school age. 
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Table 26. Forecast Housing, Population and School Enrollment indirect Effects 
iron Point Elk creek Combined 





Phase of Work (8-0) (B-D) (6-D)* Comments 
' Construction Phase: 

# of Households = 10 10 Each worker is assumed to represent one 
separate household. 

Estimated Populaton - 24 24 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area. 

Schoo! Enroliment _ 4 4 Assumed to represer.i the 1997 percentage 
(17.4%) of population that is ace 5-17. 

Operations Phase: 

# of Households 285 365 650 Each worker is assumed to represent one 
separate household. 

Estimated Population 678 869 1,547 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area. 

School Enroiiment 118 151 269 Assumed to represent the 1997 percentage 
(17.4%) of population that is age 5-17. 
Represents no net increase over current 
conditions. 

Reciamation Phase: 

# of Households 60 75 135 Each worker is assumed to represent one 
separate househoid. 

Estimatec Population 143 179 322 Assumes the current average 1997 househok 
size of 2.38 persons for the two-county study 
area 

Schoo! Enroliment 25 31 56 Assumed to represent the 1997 percentage 
(17.4%) of population that is age 5-17. 

“Note: Combined effects show maximum potential activity when operations at iron Point and Elk Creek tracts 
are underway at the same time. 

Source: E.D. Hovee & Company, using IMPLAN multipliers for construction and coal mining activity, August 
“999° 


Together, the two mines would be indirectly support 650 households wiih close to 1,550 
residents and 270 students. During reclamation, this would decline to 135 households, total 
population of less than 325 and just over 55 students. 


Total Effects. During the 12 months of construction associated with the Elk Creek Tract, it is 
estimated that nearly 110 residents with almost 20 school aged children would be supported by 
activities related to preparing the facility for operations. Due to the relatively short duration of tne 
construction phase and the assumption that the workers already live in the local study area, the 
seven-county central western slope area is not expected to be impacted in terms of 
socioeconomic factors including changes to underlying social values or land ownership/vaiues. 


iron Point operations are estimated to continue to support nearly 1,040 residents with 180 of 
school age. Elk Creek is anticipated to continue to support 1,350 residents annually and 230 
being children. These effects are anticipated to continue for 5 to 8 years at iron 
Point and 5 to 6 years at Elk Creek. 


A reduced number of residents would continue to be supported by mine-related activity after 
mining operations cease during the reclamation phase. At Iron Point, a tote! of 230 residents, 
‘ess than 40 of school age, would be supported. At Elk Creek, it is estimated that over 280 
residents would be supported during reclamation, nearly 50 of school age. 
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Table 27. Forecast Housing, Population and School Enroliment Total Effects 
iron Point ElkCreek Combined 





Phase of Work (B-D) (B-D) Dy Comments 
~ Construction Phase: 

# of Households -- 45 45 Each worker is assumed to represent one 
separate household. 

Estimated Population -- 107 107 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area. 

School Enroliment — 18 16 Assumed to represent the 1997 percentage 
(17.4%) of population that is age 5-17. 

Operations Phase: 

# of Households 435 565 1,000 Each local worker is assumed to represent one 
separate household. 

Estimated Populatio:. 1,035 1,345 2.380 Assumes the current average 1997 household 
size of 2.38 persons for the two-courtty study 
area 

Schoo! Enroliment 180 a 414 Assumed to represent the 1997 
(17.4%) of population that is age 5-17 

Reciamation Phase. 

# of Households 95 118 213 Each worker is assured to repr ssent one 
separate household. 

Estimatec Population 226 281 507 Assumes the current average 1997 household 
size of 2.38 persons for the two-county study 
area 

Schoo! Enroliment 39 49 88 Assumed to represemt the 1997 percentage 


(17.4%) of ~opulation that is age 5-17 
“Note: Combined effects show maximum potential activity when operations at iron Point and Elk Creek tracts 
are underway at the same time. 


Source: E.D. Hovee & Company, using IMPLAN multipliers for construction a: d coal mining activity, August 
‘999° 


During peak operations, the Iron Point and Elk Creek Tracts would support an estimated 1,000 
households, transiating into 2,380 residents with over 410 schoo! age chikiren. With 
reclamation, the number of households supported directly and indirectly by these mines drops to 
just over 210 and 500+ residents with less than 90 school age children. 


3.3.3 Other Community and Public Sc-vices 


During operations, annually recurring effects are expected to be sirnilar for each of the action 
alternatives (B, C and D). The primary difference is associated with anticipated duration of mine 
operations, with Alternatives C and D occurring over a longer time period than Alternative B. 


During the period of mine operations, effects on community and public service providers 
generally could be expecte~ to invoive little to no change from current conditions. This is 
because mine operation employment associated with mining of the iron Point and Elk Creek 
Coal Lease Tracts would essentially be the same as at the existing Bowie and Oxbow 
operations. Upon eventual cessation of mine operations, effects would be comparable to those 


3.3.4 Recreation, Social Values and Land Ownership 


As with Alternative A. differing effects may be experienced with Alternatives B, C and D. For the 
Action Alternatives, effects may vary depending on such factors as the perspective of a 
particular individual or social group, geographic area considered, and time elapsed from 
implementation. 
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Effects might include: 


+ Continued recreation opportunity for existing residents and visitors. but with 
some potential red. ed opportunity for recreation on federa: lands in the vicinity 
of the Iron Point and Elk Creek Coal Lease Tracts. 


+ Maintenance of incomes, quality of life and socie’ values of existing mine workers 
and other workers or businesses that benefit indirectly from mine-related activity 


+ Potential diminution of quality of life and social values for some residents whose 
economic livelihood is not related in any substantial way to mining activity; a 
commonty cited example is increase train activity and associated noise ad 
crossing blockage. 


* No change in property values or ownerships would be expected due to mine 
operations over the period of their continuation. Any changes wouid be attributed 
to other external market conditions and typical patterns of turnover in real estate 
ownership. 


Alternatives B, C and D would involve continued mining for a period of approximately 5 to 8 
years beyond what is expected with Alternative A. It is conceivable that the life of affected North 


Fork m.:@8 Could be extended further if operators successfully secure previously unmined coal 
reserves on private lands or added federal leases. 


Continued mining offers opportunity to maintain the social values of primary and secondary 
Study area households that depend on or relate to natural resource-related industries. Delta 
County, in particular, likely could continue to maintain an economic and lifestyle profile different 
from that of other central western slope counties in Colorado through the period of ongoing 
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The comb’ned direct and indirect multi-vvar effects that are anticipated to be continually 
supported by Alternative B resuli in oer 5,600 employee years, a total cumulative income of 
$187.S million, and total estima)ed 13,090 person years (of population supported). 


Table 30. utti-Year Employment, income and Population Total Effects (Alternative 





B) 
Cumuitative Eftects ror Point Elk Creek Corrbined 
“Total Empioymert Years 242 3,208 5 620 
Mult- Year Payrol $80,844 220 $107,014,850 $187 859.970 
Tota! Person Years (population) 5,533 7.449 12.982 


Source: ED. Hovee & Company, based on Atternative B reasonabi, foreseeable scenario. August 1999 


34.3 Multi-Year Effects of Alternative C and D 


With Alternative C. an estimated 39 million tons of coal would be mined from the Iron Point Coal 
lease Tract at a rat of five million tons per year. At this rate of production, the life of mining 
from the iron Point Tract would be about eight years. it is assumed that development activities 
for the iron Point Traci would take no more than 1 year, and after the reserves have been 


mined, reclamation would proceed, taking approximately 1.5 years. 


For Alternative C, an estimated 23 million tons of coal would be mined at a rate of four million 
tons per year. The life of the mining from the Elk Creek Tract would be less than six years. 
Once again, construction activities for the Elk Creek Tract are assumed to take approximately 1 
months. Reclamation also is estimated at 12 months. 


Atternative D anticipates extraction of ~oal resources and an operating period comparable to 
that of Alternative C. Consequently, both Alternatives C and D are viewed as having 
comparable multi-year effects. 


With either Alternative C or D, it is estimated that multi-year effects of mining from the iron Point 
Tract would continue to produce just under 1,400 employee years and generate a total income 
of $83.2 million. Total multi-year population effects would result in a population supported of just 
under 3,000 person years. 


It is estimated that multi-year effects of mining from the Elk Creek Tract would continue to 
produce just over 1,300 employee years and generate a total income of $77 million. Tota! multi- 
year population effects would result in just over 2,900 person years. 


Table 31. Multi-Year Employment, income and Population Direct Effects (Alternatives 





C and D) 
Direct Effects tron Point Elk Creek Combined 
Total Employment Years i 7314 Zr 
Mul- Year Payroll $83,175,050 $76,976,375 $160,151 425 
Total Person Years (population) 2,992 2.922 5.914 


Source: E.D. Hovee & Company, based on Alternative C and D reasonably foreseeable scenario, August 1999. 


As with Alternative B, Attlernatives C and D would also continue to support multi-year indirect 
impacts. It is estimated that both facilities combined would have a multi-year effect that would 
continue to generate close to 4,600 employee years,a =‘ »"yroill of $83 million, and a 
residential population base of almost 11,000 person years. 
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Table 32. Multi-Year Employment, income and Population indirect Effects (Alternative 





C-D) 
indirect Effects tron Point Elk Creek Combined 
Voars bi 2164 457 
Mulb- Year Payroll $43,250,870 $39,760,775 $83,011,645 
T Kal Person Years (population) 5 646 5.200 10,846 


S wree: ED Hovee & Company, based on “temnatve C and D reasonably foreseeable scenano. August 1999 


The combined direct and indirect multi-year effects could include almost 7,300 employee years, 
@ total cumulative income of $243.2 million, and a total estimated population supported 
equivalent to almost 16,800 person years. 


Table 33. Multi-Year “mployment, income and Population Total Effects (Alternatives 





C-D) 
Curnulative Effects tron Point Elk Creek Combined 
tal Empio. mart Years 3771 oe i 
Muld- Year ° ayroll $126,425,920 $116,737,150 $243, 163,070 
Total Person Years (population) 8.638 8,122 16,760 


Source: ED Hovee & Company, based on Alternative C anc D reasonably foreseeable scenario, August 1999. 
3.5 Fiscal Effects for All Alternatives 


Unlike the other socioeconomic effect sections of this report, only fiscal effects directly related to 
the mining activity on the two lease tracts are estimated. Estimating indirect, total, and 
cumulative fiscal effects is more problematic and not easily quantified. While some level of 
impact additional to the estimated direct effects would be generated, it is not anticipated to be of 
any oubstantial level compe:ed to the direct effects. 


Major revenue sources anticipated to be lost (No-Action Alternative) or generated (Action 
Alternatives B, C, and D) under each alternative include federal royalties, state severance tax, 
state and local sales tax, and property taxes 


Each source is distributed to different jurisdictions (or taxing authorities) and has very specific 
allocation schedules as well as uses. Federal revenue and state reguictions govern how each 
tax is calculated, distributed, and used. Primary sources inc iude: 


> Federal Royalties — calculated using the armount of coal extracted and the most 
current market value (or spot price) of coal. The tax rate established by the 
federal government for underground mined coal is 8%. One-half of the federal 
royalties are returned to the state that produced the coal. The state of Colorado 
has established a special mineral leasing fund. Twenty-five percent of this fund is 
allocated to state public schools, 50% to locally impacted jurisdictions, 10% to 
the Colorado water conservation board construction fund, and 15% to the local 


energy impact fund. Funds ae designated to be used for planning, construction, 
and maintenance of public facilities or for public services. 
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Table 32. ee 
and D) 


in¢wect Effects tron Point Elk Creek Combined 














Yeas ~ oats 2.164 4557 
Mult Year Payroll 43.2050 $39,760,775 $83.01 1 645 
Total Person Years (population) 5 646 5.200 10,846 


Source: ED Hovee & Company. based on Alternative C and / reasonably foreseeable scenario, August 1999 


The combined direct and indirect multi-year effects could include almost 7,300 employee years. 
@ total curnulative income of $243.2 million, and a total estimated population supported 
equivaient to almost 16,800 person years. 


Table 33. a 
and 





Cumulative Effects tron Point Elk Creek Combineo 
Vears ort 3 498 72 

Muld- Year Payroll $126,425,920 $116,737,150 $243, 163,070 

Tota! Person Years (population) 8.638 6.122 16,760 


Source ED. Hovee & Compary Saeed on Aternative C and D reasonably foreseeable scenario, August 1999 
3.5 Fiscal Effects for Ali Alternatives 


Uniike the other socioeconomic effect sections of this report, only fiscal effects directly related to 
the mining activity on the two lease tracts are estimated. Estimating indirect, total, and 
cumulative fiscal effects is more problematic and not easily quantified. While some level of 
impact additional to the estimated direct effects would be generated, it is not anticipated to be of 
eny substantial level compared to the direct effects. 


Major revenue sources anticipated to be lost (No-Action Alternative) or generated (Action 
Alternatives B, C, and D) under each alternative include federal royalties, state severance tax, 
state and local sales tax, and property taxes 








Each source is distributed to different jurisdictions (or taxing authorities) and has very specific 
allocation schedules as well as uses. Federal revenue and state regulations govern how each 
tax is calculated, distributed, and used. Primary sources include: 


> Federal Royalties — caiculated using the arnount of coal extracted and the most 
current market value (or spot price) of coal. The tax rate established by the 
federal government for underground mined coal is 8%. One-half of the federal 
royalties are returned to the state that produced the coal. The state of Colorado 
has established a special mineral leasing fund. Twenty-five percent of this fund is 
allocated to state public schools, 50% to locally impacted jurisdictions, 10% to 
the Colorado water conservation board construction fund, and 15% to the local 
energy impact fund. Funds are designated to be used for planning, construction, 
and maintenance of public facilities or for public services. 
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° Colorado State Severance Tax — calculated using the annual amount of coal 
produced, after the first 32,000 tons.” The tax rate is $0.54 per ton, but the first 
32,000 tons are exempt and a 50% credit is given to underground mines. Half of 
the tax funds collected ave distributed to tre Department of Natural Resources 
(jor natural resource replacement or state water conservation) and the other half 
is allocated to the local severance tax fund. Eighty-five percent of funds allocated 
to the local severance tax is distributed to affected jurisdictions for planning, 
construction, and maintenance of public facilities or for public services. The other 
15% is distributed to counties or municipalities based on mine workers piace of 
residence and can be used for discretionary purposes. 


+ Sales Taxes — assessed on most non-euser tial household goods. Funds are 
deemed discretionary and can be spent «1 an, need by state or local 
government. The state of Colorado rate is 3%. For this EIS, the city of Delta has 
a local sale tax rate of 3% which is also used because local expenditures by 
mine operators and a significant portion of household expenditures occur within 
the city of Deta.™ 


> Property Taxes — levied by taxing districts that have been established by local 
voters. Levy rates vary by district and are usually expressed in terms of per 
$1,000 of taxable assessed value. Delta County levies a rate of $18.062, 
Gunnison County $13.179, Delta County Joint Schoo! District #50 $32.520, 
Paonia Cemetery District $1.000, Colorado River Water District $0.309, North 
Fork Water District $0.612, Delta County Memorial Hospital $1.730, Delta County 
Library $2.924, and North Fork Pool and Recreation District $1.379. Facilities 
located in Delta County are assessed at a combined levy rate of $58.556, with 
assessment of $46.620 for facilities in Gunnison County. While these tax rates 
appear extraordinarily high, only 29% of the value of a property is assessed as 
prescribed under state law. 


3.5.1 Fiscal Effects of Alternative A (No-Action Alternative) 


The Bowie No. 2 and Oxbow mines would produce a total of 7.7 million tons of coal per year. 
Until mining ceases (3.7 million tons per year for Bowie No. 2 for 1.5 years and 4 million tons 
per year for Oxbow for about 4 years). Average market value of coal is assumed at $18.50, the 
average sales price in 1997. Current purchases for operations approximate $49 million with an 
assumption that 20% of purchases are made locally (primarily in the city of Delta). 


A substantial amount of revenue that the state and local jurisdictions rely on to provide services 
likely would be lost if the two coal leases are not issued. | is estimated that annual revenues 
lost by federal royalties from the two lease tracts would be over $5.7 million, half of which would 
have been distributed between local jurisdictions in the two-county study area. 








™ As of July 1, 2000, the first 8,000 tons per quarter are exempt. Currently, the exemption is the first 
25,000 tons per quarter (CRS 39-29- 106). 


*  Saies tax rates for individual jurisdiction was also presented in Section 2.0. Affected Environment. in 
thes report 
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An estimated $2.1 million in annual state severance tax would be lost, of which 50% would have 
been scheduled to be available to loca! jurisdictions. Also, an annual $1.8 million in sales tax 
would not be generated; almost $330,000 would have been distributed to local jurisdictions. 


The substantial reduction in tax revenues could place a burden on local service providers. If the 
affected residents remain in the two-county study area, then providers that rely the most on 
mining tax revenues may need to make cuts in the services they provide, lower their level of 
services, or find alternative replacement funding . 


Total reduction in ar~ual revenue is estimated at $5.9 million for state government and $5.5 
million to affecte . wernments, or $11.4 million in combined state and local government 
revenue. Aner ~ ated $1.7 million in reduced revenue could also occur as a result of reduced 
personal incor 


3.5.2 Fiscal Effects of Action Alternatives (S, C and D) 


Taken together, mining production from the iron Point and Elk Creek Coal Lease Tracts is 
projected to produce 4 combined 9.0 million tons of coal per year. Market vaiue of coal is 
assumed at $18.50 per ton, the average sales price in 1997. 


Capital expenditures for this mining are estimated at $31.0, with less than 6% being purchased 
locally. Current purchases for operations are assumed at $49 million with an assumption that 
20% of purchases are made locally (primarily in the city of Delta). 


Approximately 32% of mine employees are estimated to live within the local study area. 
Approximately 50% of the mining activity on the Elk Creek Tract would occur in Delta County; all 
other mining activity is allocated to Gunnison County. The entire iron Point Coal Lease Tract is 
located in Gunnison County. 





Annual revenues generated from coal production from the two lease tracts would result in 
almost $6.7 million of federal royalties, one-ha of which would be distributed between local 
jurisdictions in the two-county study area. 


An estimated $2.4 million in annual state severance tax aiso would be generated. Based on 
current allocations, 50% would be distributed to the local study area, with the majority of the 
15% local distribution returning to the cities of Paonia and Hotchkiss. 


An annual $1.8 million in sales tax would be generated by annual mine operation purchases, 
almost $330,000 being anticipated for the city of Delta. Anticipated capital expenditures for the 
mining activities are estimated to generate almost $1.0 million dollars in sales tax. 
Approximately $60,000 is projected to be captured by the city of Delta. 


Construction workers are expected to continually generate $13,600 annually in property taxes. 
Mine operation workers are estimated to generate $136,700 annually, with an estimated 
$30,300 for reclamation employees. 


Mining frorn the two lease tracts is anticipated to generate $807,400 to $866,800 in property 
taxes annually. The majority (75%) would be allocated to Delta County taxing districts, with the 
remainder going to Gunnison County districts. The Delta County Joint School District #50 would 
receive 55% of the property taxes generated in Delta County and almost 70% in Gunnison 
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Table 34. Direct Fiscal Effects by Action Alternative During Operations 








Annuai Effects Multi-Year Effects 
Revenue Sources Alt. 8 Alt. C-D Alt. 8 Alt. C-D 
Construction Phase ione year onty): 
Sources Related to Mine: 
Sales Tax from Capital Purchases 
- State Assessment $930,000 $930,000 $930,000 $930,000 
- Local Assessment $59,500 $59,900 $59,900 $59,900 
Sources Related to Construction 
Workers: 
State incorne Tax $43,100 $43,100 $43,100 $43,100 
Sales Tax 
$27,200 $27,200 $27,200 $27,200 
$27,200 $27,200 $27,200 $27,200 
$13,600 $13,600 $13,600 $13,600 
$7,101,0x $1,101,000 $1,101,000 $1,101,000 


$2,421,400 
$1,470,000 
$328,500 
$807 400 
$1,139,400 


$296,100 
$273,700 








Subtotal State & Locai Revenues 


$2,421 ,400 
$1,470,000 
$328 500 
$866 800 
$1,139,400 


$298,100 
$273,700 





Total Multi-Year Revenues 
* Note: 


$7 542,000 
$1,698,300 
$4,133,000 


$5,757,100 


$1,506,000 
$1,384,300 


$6,660,000 $6,660,000 $33,300,000 $45 680.000 
$12,141,400 


$16,731,400 
$9,252,000 
$2,008,800 
$6,261 400 
$7,576,300 


$1,962,000 
$1,812,000 


$136,700 $1 ee $691,700 $905 500 
1 1 ’ 1 





Combined annual effects show maximum potential activity when operations at Iron Point and Elk Creek 


Tracts are underway at the same time. Mult!-year effects are in addition to what can be expected with 


Ahemnative A 


Source: E_D. Hovee & Company, August, 1999. 


remainder going to Gunnison County districts. The Delta County Joint Schoo! District #50 would 
receive 55% of the property taxes generated in Delta County and almost 70% in Gunnison 


County. Each County government “ould receive approximately 30% of property taxes 


generated within their jurisdictions. 
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Under any of the action alternatives, local service providers are not anticipated to be negatively 
effected. Revenues generated should ensure continuation of community and public services to 
a level at least commensurate with current levels of service. 


Average annual revenues directly associated with Alternatives B, C, and D for state and local 
jurisdictions combined are estimated at $1.1 million during construction, $13.5 0 $13.6 million 
during operations, and $383,800 for the period of reclamation. The local government share of 
total revenues received would be 9% during construction, 52% for operations, and 24% with 
reclamation. 


Total multi-year re.enues to state and local governments are estimated at close to $70 million 
with Alternative B and $94 million with Alternatives C-D. Multi-year revenues are 35% greater 
wich Alternatives C and D than with Alternative B due to the longer duration of mining activity. 
The local government share of total revenues received is 51% with Alternative B and 53% with 
Alternatives C and D. 
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